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Abstract

We investigate whether a firm's social capital and the trust that it engenders are

viewed favorably by bondholders. Using firms' environmental and social (E&S)

performance to proxy for social capital, we find no relation between social capital and

bond spreads over the period 2006?2019. However, during the 2008?2009 financial

crisis, which represents a shock to trust and default risk, high-socialcapital firms

benefited from lower bond spreads. These effects are stronger for firms with higher

expected agency costs of debt and firms whose E&S efforts are more salient. During

the crisis, highsocial-capital firms were also able to raise more debt, at lower

spreads, and for longer maturities. We find no evidence that the governance element

of ESG is related to bond spreads. The gap between E&S performance of firms in

the bottom and top E&S terciles has narrowed since the financial crisis, especially in

the year prior to accessing the bond market.
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1 Introduction 

Social capital, and the trust it engenders, can facilitate financial contracting by mitigating adverse 

selection and moral hazard problems. In this paper, we investigate the role of corporate social capital in a 

setting where managerial moral hazard is of particular concern: the corporate bond market. Given that the 

corporate bond market is the most important source of external capital for many large corporations (e.g., 

Philippon 2009), understanding the determinants of bond pricing and contracting terms is of key 

importance. Extant studies in this area show that credit spreads can be explained by default risk, liquidity, 

systematic risk, and market frictions.1 We extend this literature by documenting the credit relevance of 

firms’ social capital and the resulting level of trust. 

Trust, defined as “the expectation that another person will perform actions that are beneficial, or at 

least not detrimental, to us regardless of our capacity to monitor those actions” (Gambetta 1988), can be 

obtained in two ways. It can be “externally acquired” when a firm is located in a high-trust society or 

region (e.g., Guiso et al. 2004; Hasan et al. 2017a, 2017b), and/or it can be “internally generated” through 

a firm’s own investment in social capital. We refer to these two types of trust as Endowed trust and Earned 

trust, respectively. Studying the bond market effects of a firm’s earned trust is particularly interesting due 

to the discretionary nature of firms’ investments in social capital. We postulate that a firm’s internally 

generated social capital, and the trust it engenders, affect bond pricing and contracting through both a 

direct and an indirect channel. 

The direct channel is via a reduction in the agency costs of debt. As a firm becomes financially 

distressed, managers, acting in the interest of shareholders, have incentives to expropriate bondholders by 

investing in risky projects even if these projects reduce firm value (Jensen and Meckling 1976). Similarly, 

managers of distressed firms have an incentive to pay out cash to shareholders in the form of dividends 

or repurchases prior to bankruptcy. Bondholders anticipate these potential agency costs and demand 

 
1 See, e.g., Duffee (1999), Collin-Dufresne et al. (2001), Elton et al. (2001), Driessen (2005), Longstaff et al. (2005), Bao 
et al. (2011), Lin et al. (2011), Dick-Nielsen et al. (2012), Friewald et al. (2012), Bongaerts et al. (2017), and Feldhütter 
and Schaefer (2018). 
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higher yields. These moral hazard concerns are alleviated, however, when trust is higher; if bondholders 

believe that managers care about the interests of a broad set of stakeholders, they will expect less risk 

shifting and/or cash diversion, as this can potentially jeopardize the firm’s survival. Thus, by mitigating 

the agency costs of debt, social capital can lower the firm’s cost of debt capital, particularly for those 

firms prone to asset substitution and cash diversion. 

The indirect channel is a result of externalities. Firm-level evidence from the equity market suggests 

that a firm’s social capital helps build stakeholder cooperation, which delivers economic benefits in the 

form of higher cash flows and/or a reduction in risk (Edmans 2011; Servaes and Tamayo 2013; Guiso et 

al. 2015; Ferrell et al. 2016). Stakeholder cooperation should also be beneficial for bondholders, 

particularly when companies face financial difficulties. In such times, stakeholders of high-social-capital 

firms will likely exert additional effort to ensure the recovery of the firm. This is the reciprocity concept 

often discussed in studies of social capital (Fehr and Gächter 2000), which may lower the cost of debt for 

all firms investing in social capital, regardless of their potential for asset substitution and cash diversion. 

We hypothesize that these channels are more relevant to bondholders when the overall level of trust 

in companies is low. In low-trust periods, bondholders are more likely to believe that companies will not 

protect creditor interests unless the firms themselves are deemed trustworthy. In such periods, firm-level 

trust earned via investments in social capital becomes more important, particularly for firms more able to 

increase asset risk or divert cash flows to shareholders. Of course, a competing view is that investments 

in social capital benefit some stakeholders but do not add value to the firm (e.g., Friedman 1970; Masulis 

and Reza 2015, 2021; Cheng et al. 2020). If the latter is true, bondholders will demand higher 

compensation to lend to high-social-capital firms. 

To study whether high-social-capital firms reap financial benefits in the corporate bond market, we 

follow recent academic work in economics and finance (Aoki 2011; Sacconi and Degli Antoni 2011; Lins 

et al. 2017; Servaes and Tamayo 2017) and use a subset of a firm’s ESG (environmental, social, 

governance) activities as a proxy for its investment in social capital. Our particular focus is on the 
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environmental and social (E&S) elements of ESG because these factors correspond to the relation between 

the firm and its stakeholders, which is at the heart of the notion of social capital. The governance element 

of ESG, on the other hand, is generally concerned with the relation between the firm and its shareholders.2 

For a large sample of U.S. publicly traded firms, we investigate both secondary market bond trades and 

primary market bond originations between January 2006 and September 2019, covering both high- and 

low-trust periods.  

We start by analyzing the relation between secondary market bond spreads and firms’ E&S 

performance over the full sample period. While endogeneity concerns make it difficult to draw causal 

inferences from such an estimation, our results indicate a modest negative E&S-credit spread relation, 

consistent with Goss and Roberts (2011), who study private debt. However, once we control for firm and 

time fixed effects, the modest relation between E&S performance and bond spreads disappears entirely.  

Next, we turn to the financial crisis of 2007–2009. The crisis combines an exogeneous shock to 

firms’ default risk and an erosion of overall trust in firms, markets, and institutions, thereby increasing 

the potential importance of firm-level social capital for bondholders. Following prior work (e.g., Duchin 

et al. 2010; Ivashina and Scharfstein 2010; Sapienza and Zingales 2012; Lins et al. 2017), we identify two 

distinct periods: the credit-crunch period of July 2007–July 2008, when the supply of credit suffered a 

shock but general trust had not yet eroded; and the trust-crisis period of August 2008–March 2009, when 

a shock to trust occurred. The characterization of this period as one during which trust in business declined 

is also consistent with survey evidence. Edelman, the world’s largest independent public relations firm, 

reports that trust in business in the U.S. remained stable until early 2008 (53% in early 2007 and 58% in 

early 2008) but declined precipitously, to 38%, in early 2009. It is important to note that the erosion of 

trust was not solely confined to the financial sector; each of the twelve broad industries covered by the 

 
2 While our measure of social capital is based on the environmental and social elements of ESG, we include governance 
as a control variable in our estimations. In addition, building social capital through the E&S elements of ESG may itself 
be indicative of good governance, even if it is not captured by the governance metrics typically employed in governance 
databases (Dyck et al. 2020).  
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Edelman Trust Barometer experienced a decline in trust in early 2009 relative to the previous year. This 

allows us to compare the bond market effects of social capital when overall trust was severely eroded, 

relative to a period when credit market access was constrained. 

We conduct difference-in-differences tests using the shock to trust as a quasi-experimental setting. 

For identification, we use pre-crisis levels of E&S performance, as it is unlikely that firms adjusted their 

E&S activities in anticipation of the financial crisis. Because the crisis is a plausibly exogenous event 

with respect to firms’ pre-crisis E&S decisions, our empirical strategy circumvents endogeneity concerns 

that arise in studies of the capital market effects of E&S performance. 

Our results are unambiguous: during the crisis of trust, the secondary market bond spreads of high-

E&S firms did not rise as much as the spreads of low-E&S firms. Further, we find that the documented 

effect is stronger for firms that have more incentives or opportunities to engage in asset substitution (e.g., 

Williamson 1988; Johnson 2003) or to divert cash to shareholders when in distress (e.g., Wald and Long 

2007), such as firms with a high probability of default, firms with fewer tangible assets, and firms 

incorporated in states that do not impose payout restrictions on insolvent firms. For these firms, the 

implicit commitment that such activities are unlikely to occur, as captured by E&S investments, is most 

valuable. We also find larger effects for firms whose E&S efforts are more salient, as evidenced by the 

publication of a separate ESG (CSR or sustainability) report or the inclusion of an ESG (CSR or 

sustainability) section in their annual report. 

To further establish the credit relevance of social capital in low-trust periods, we also examine the 

secondary bond market response to events that eroded trust in specific industries (as opposed to eroding 

trust in corporations in general). Specifically, we study the change in bond spreads of oil and gas firms 

around the 2010 BP Deepwater Horizon oil spill and of financial firms around the 2016 Wells Fargo 

cross-selling scandal. In both cases, we find that the spreads were lower for high-E&S firms.  
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Next, we focus on the primary bond market and show that during the crisis of trust, high-E&S firms 

were able to raise more debt, at lower at-issue spreads, and for longer maturities. These results further 

confirm the positive role of social capital in the corporate bond market.  

Given the documented benefits of E&S during low-trust periods, we conclude our empirical 

analyses by examining the time-series pattern of firms’ E&S performance since the financial crisis. 

Consistent with the notion of firms learning about those benefits over time, we document an overall 

increase in E&S performance in subsequent years. Interestingly, firms with lower E&S performance prior 

to the crisis make the largest adjustments, particularly in the year immediately before they access the 

primary bond market.  

Overall, our results show that corporate social capital affects bond pricing and contracting when it 

matters most: during a crisis of trust, when bondholders seek reassurance that they will not be 

expropriated. In such periods, a firm’s social capital is perceived as a quasi insurance policy against 

excessive risk taking that can harm bondholders and other stakeholders.3 

Our findings contribute to three strands of the literature. First, we extend nascent studies on the role 

of social capital in financial contracting by highlighting its importance for the corporate bond market, 

particularly for firms with higher agency costs of debt and in crisis-of-trust periods. Prior work (e.g., 

Hasan et al. 2017b) shows that U.S. firms domiciled in high-trust regions, i.e., those with higher Endowed 

trust, incur lower at-issue spreads for both bank loans and bonds.4 In contrast, we focus on the type of 

trust that firms can more easily influence via their discretionary investments in social capital – Earned 

trust – and show that it affects bond spreads, mainly when overall trust in companies is low. Our findings 

 
3 Our paper documents the role of social capital, as measured by E&S performance, in mitigating the perception of risk 
taking when there is a systematic shock to trust. Other papers have examined the role of environmental and social 
responsibility in mitigating the consequences of firm-specific shocks. Using prosecutions of the Foreign Corrupt Practices 
Act, Hong et al. (2019) report that more socially responsible firms pay lower fines for bribery when violating the Foreign 
Corrupt Practices Act. Jeffers (2015) finds that officials are more lenient with penalties for Occupational Safety and 
Health Administration violations ascribed to high-E&S firms. Albuquerque et al. (2019) model corporate social 
responsibility as a product differentiation strategy that allows firms to benefit from higher profit margins, which lessens 
systematic risk. 
4 In a similar vein, using less granular data, Guiso et al. (2004) show that in social-capital-intensive regions of Italy, 
households are more likely to use personal checks and to obtain credit when they demand it. 
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also complement those of Lins et al. (2017) by showing that the E&S benefits they document for the 

equity market carry over to the bond market.5 Whether or not this should be the case is ex ante unclear, 

as the superior stock returns of high-E&S firms could, in principle, come at the expense of bondholders 

due to increased asset substitution or diversion. Our evidence showing that the E&S-credit spread relation 

is stronger when bondholders are more exposed to debt agency costs rejects the asset 

substitution/diversion explanation. In addition, the principal mechanism explaining our results, the 

reduction in debt agency costs, is different from the main channel explaining the results in Lins et al. 

(2017), which is reciprocity. As such, our findings add to our understanding of the importance of 

perceived agency costs in the pricing of corporate debt. Considered collectively, the bond market benefits 

we document in this study, together with the favorable equity market effects reported in Lins et al. (2017), 

suggest that, at least in some circumstances, greater trust can increase the overall enterprise value of a 

firm (and not just the value of its equity). 

Second, we provide new evidence on the determinants of corporate bond spreads by documenting 

the credit relevance of firms’ social capital, as proxied by environmental and social metrics. Importantly, 

since firms have discretion over their E&S investments, our evidence points to an additional channel 

through which firms may influence their cost of debt. 

Third, our results add to the literature on the determinants of firms’ contractual arrangements with 

creditors in the primary bond market (e.g., Berger and Udell 1990; Billett et al. 2007; Chava et al. 2010). 

Our evidence on high-E&S firms’ ability to attract more debt capital at more favorable terms during the 

financial crisis suggests that internally generated social capital can contribute to establishing trust and 

mitigating agency frictions between contracting parties.  

 

 

 
5 See also Nofsinger and Varma (2014), who find that socially responsible mutual funds outperformed conventional 
mutual funds during crisis periods.  
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2 Sample and summary statistics 

2.1 Sample construction 

To construct our sample of corporate bonds on the secondary market, we start with the universe of 

bonds covered in the Enhanced Historic TRACE database from January 2006 to September 2019. 

Following Dick-Nielsen et al. (2012), we exclude variable- and zero-coupon, perpetual, foreign currency, 

preferred, puttable, and exchangeable issues as well as private placements and Yankee and Canadian 

bonds. We further restrict our selection to corporate debentures and corporate medium-term notes with a 

time-to-maturity of more than one month and 30 years or less. To be included in our sample, we require 

that data on fundamental bond contract attributes (i.e., issue size, offering and maturity dates, and coupon 

rates) are available on the Mergent Fixed Income Securities Database (FISD). To address liquidity biases 

and erroneous entries in TRACE, we follow the method in Dick-Nielsen (2014).6 We further apply the 

quantity, price, and yield filters used in Becker and Ivashina (2015) and Han and Zhou (2016) to remove 

outliers and observations with likely data errors.7  

We merge this sample with E&S ratings data from the Thomson Reuters Refinitiv ESG database, 

which contains annual environmental, social, and governance ratings of large publicly listed companies, 

covering over 80% of global market capitalization, across more than 450 different ESG metrics. The data 

are compiled using information from corporate annual reports, sustainability reports, nongovernmental 

organizations, company websites, stock exchange filings, and news sources for publicly traded companies 

at an annual frequency. This database has been used in a number of recent studies examining the causes 

 
6 The procedure applies to the Enhanced TRACE data both before and after the structural change in the dataset on February 
6, 2012. This mainly includes removing retail-sized non-institutional trades (i.e., those with a value below $100,000), 
dirty prices that include dealer commissions, trades with missing execution time or date or missing trade size, genuine 
interdealer double counted transactions, trade reversals along with the original trade that is being reversed, trades with 
missing or negative yields, same-day trade corrections and cancellations, trades outside the secondary market, trades with 
special conditions defined in FINRA Rule 6730(d)(4)(A), and trades that were an automatic give up.  
7 Specifically, we exclude trades with prices less than $1 or greater than $500, and trades with prices that are 20 percent 
away from the median of the reported prices in the day or 20 percent away from the previous trading price. We also 
identify and discard all but one of multiple identical trades that occur at the same time on the same day and at the same 
quantity, price, and yield on the assumption that they reflect a pass-through transaction.  
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and consequences of firms’ environmental and social performance (e.g., Dyck et al. 2019; Albuquerque 

et al. 2020). Its U.S. coverage comprises roughly the largest 3,000 companies. 

A potential shortcoming of the Refinitiv ESG database is that some of the historical data may be 

revised over time to reflect new information, which could affect certain inferences (see Berg et al. 2021). 

As a sensitivity test, we re-estimate our main specifications using E&S metrics constructed from the MSCI 

ESG KLD STATS database for our sample of firms. Our main findings hold using this metric as well.8,9 

We obtain annual fundamentals from Compustat, daily stock returns from the Center for Research 

in Security Prices (CRSP), bond duration from the Wharton Research Data Services (WRDS) bond returns 

database, bond ratings from Mergent FISD, and probability of default data from the Credit Research 

Initiative of the Risk Management Institute at the National University of Singapore. 

Merging these databases yields a final sample of 5,631 corporate bonds, issued by 808 firms, with 

secondary market trade data from January 2006 to September 2019, as noted in Panel A of Table 1. Panel 

B outlines the distribution of the sample across the Fama-French 12 industries. The finance industry 

constitutes the largest proportion of bond issues (23.1%), while the other sectors have a fairly balanced 

representation in the overall sample (except consumer durables, which represents only 1.5% of all bonds).  

 

2.2 E&S index variable construction and descriptive statistics 

Our main independent variable is the E&S index, which we construct using environmental (E) and 

social (S) performance data from the Thomson Reuters Refinitiv ESG database. Refinitiv ESG evaluates 

firms’ environmental performance in three categories: resource use, emissions, and innovation. Social 

performance is measured in four areas: workforce, human rights, community, and product responsibility. 

For both E and S performance, Refinitiv provides, for each firm in each year, a score that ranges from 0 

 
8 Using the MSCI ESG KLD STATS database, we find similar results except for the effect of E&S performance on the 
amount raised in the primary bond market during the financial crisis, which is economically meaningful but statistically 
insignificant. 
9 The E&S measure based on the MSCI ESG KLD STATS database is constructed as in Lins, et al. (2017). The correlation 
between the two E&S measures is 0.42 for our sample. The correlations for each element are 0.34 for the ‘E’ component 
and 0.36 for the ‘S’ component. For a detailed analysis of various ESG databases, see Berg et al. (2020). 
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to 100, which we use to form our E&S index.10 Following Albuquerque et al. (2020), we define the E&S 

index as the average of the Refinitiv E score and the S score. We do not include the governance metric in 

our E&S index because governance speaks most directly to the relation between the firm and its 

shareholders, while investments in social capital reflect the relation between the firm and its stakeholders, 

as captured by E&S performance. However, since prior studies have shown strong governance to be 

beneficial to bondholders (e.g., Bhojraj and Sengupta 2003; Klock et al. 2005; Bradley and Chen 2011, 

2015), we also control for governance in our estimations. 

Our main dependent variable is a bond’s credit spread, computed as the difference between the 

bond’s yield to maturity from the Enhanced Historic TRACE database and the Treasury yield matched by 

maturity (e.g., Campbell and Taksler 2003; Chen et al. 2007; Huang and Huang 2012).11 As in Becker 

and Ivashina (2015), we employ the median yield of all transactions taking place on the last active trading 

day of a given month to compute the bond spreads. 

Table 2 provides summary statistics on the characteristics of the bonds in our sample, the E&S 

index, environmental and social scores, credit spreads, and other control variables. The Appendix contains 

detailed definitions of all the variables employed in our analyses. Panel A reports the fundamental bond 

contract features that remain constant over the life of bond. As such, we count each bond issue only once 

in the summary statistics. The mean issue size in our sample is $711 million with an average annual 

interest rate just below 4.7%.  

Panel B of Table 2 contains the bond characteristics that could vary on a monthly basis. As such, 

we count each bond-month pair as a separate observation. The bonds in our sample have a mean time-to-

maturity of just over 9.8 years (118 months). Credit ratings are converted to numerical values, starting 

with 1 for AAA ratings through 21 for C ratings. The mean credit rating of 8.2 indicates that the bonds in 

 
10 For more information on the methodology underlying the development of the Refinitiv ESG ratings, see 
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/esg-scores-methodology.pdf. 
11 Maturity-matched risk-free yields are obtained by linearly interpolating benchmark Treasury yields contained in the 
Federal Reserve H-15 release for constant maturities. 
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our sample are rated between BBB and BBB+, on average.12 There is considerable variation in credit 

spreads, with an average of just under 179 basis points and a standard deviation of 545 basis points. We 

do not winsorize the spreads because they are larger during the financial crisis and winsorization would 

disproportionally affect these observations. However, all of our findings persist if we winsorize spreads 

at the 99th percentile, albeit with reduced, but still considerable, economic significance. 

Panel C of Table 2 reports summary statistics on firm characteristics. All of them vary annually, 

except for stock return volatility and probability of default, which are computed monthly. The firms in 

our sample are large (average market capitalization of $25.4 billion) and profitable (operating income to 

sales of 20.8%).  

 

3 The E&S-credit spread relation 

In this section, we examine the relation between E&S and bond spreads over the entire sample 

period from January 2006 to September 2019. We conduct this analysis by regressing credit spreads in 

the secondary bond market on firm E&S ratings and controls. As a firm’s E&S activities are likely jointly 

determined with other firm characteristics, we are not able to draw any causal inferences from this 

analysis. Our results should therefore be viewed as suggestive of correlations only. 

Specifically, we estimate the following pooled regression model using monthly spread data: 

Credit spreadijt=β1E&S indexit-1+γ'Xijt-1+ 𝛿𝛿'Zit-1+FFEi+εijt,       (1) 

where Credit spreadijt denotes the spread of firm i’s bond j in month t, and E&S indexit-1, our explanatory 

variable of interest, is firm i’s measure of environmental and social performance computed at time t-1. 

Xijt-1 is a (K×1) vector of bond-level controls measured at time t-1, and Zit-1 is a (L×1) vector of firm-level 

controls measured at time t-1. In addition, we include firm fixed effects, FFEi, to control for unobservable 

time-invariant credit risk factors. Note that any regional social capital effects of the type analyzed by 

 
12 We obtain credit ratings issued by S&P, Moody’s, and Fitch from Mergent FISD. As in Ellul et al. (2015), to designate 
a representative rating when an issue is rated by multiple agencies, we first select the S&P rating; if the S&P rating is 
missing, we use ratings from Moody’s, and if both are missing, we use ratings from Fitch. 

Electronic copy available at: https://ssrn.com/abstract=2978794



13 
 

Hasan et al. (2017b) will be subsumed by the firm fixed effects. We double cluster the standard errors at 

the firm and time (monthly) levels to control for cross-sectional and time-series dependence, respectively 

(Petersen 2009).13  

Consistent with Correia et al. (2012) and Correia et al. (2018), we include the following control 

variables: Duration, Probability of default, Credit rating, Offering amount, Time-to-maturity, and 

Coupon. For our sample, we use modified duration obtained from the Wharton Research Data Services 

(WRDS) bond returns database and probability of default (over 12-month windows) from the Credit 

Research Initiative of the Risk Management Institute at the National University of Singapore.14 Their 

probability of default methodology follows Duan et al. (2012) and is constructed using a forward intensity 

function, whose inputs include the state of the economy (macro-financial risk factors) and the 

vulnerability of individual obligors (firm-specific attributes). There is a significant negative correlation 

between our E&S measure and the probability of default (ρ=-0.072), suggesting that inclusion of this 

control is particularly important. We further control for contemporaneous bond liquidity using the 

Amihud (2002) illiquidity measure, which captures the price impact of trades. Because this measure 

requires multiple trades in a given day, it is not available for all bonds in our sample. All other bond-level 

controls are obtained from Mergent FISD and Enhanced TRACE.  

Our issuer-level controls also follow prior research on corporate bonds (e.g., Campbell and Taksler 

2003; Chen et al. 2007; Acharya et al. 2012) and include Market equity, Profitability, Inverse leverage, 

Coverage ratio, and Stock return volatility. Finally, we control for corporate governance, as past studies 

suggest that debt investors demand lower spreads for bonds of better-governed firms (e.g., Klock et al. 

2005; Bradley and Chen 2015). We use the Governance (G) pillar score from the Refinitiv ESG database 

as a proxy for corporate governance quality. The accounting-based firm characteristics and ESG data are 

updated annually in accordance with firms’ corporate reporting patterns. To ensure that the accounting 

 
13 Aggregating the standard errors to the firm level accounts for firms that have multiple bond issues on the secondary 
market and is consistent with the firm-level approach noted in Bessembinder et al. (2009).  
14 For more information, see: https://nuscri.org/en/.  
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and ESG data are publicly available, we update these items three months after a firm’s fiscal year-end. 

Volatility is re-estimated each month based on the previous year’s daily returns data.  

Our findings from estimating equation (1) are reported in Table 3. We first present the results from 

a simple regression of credit spreads on the E&S index, controlling for firm fixed effects (model (1)). The 

coefficient on E&S is -0.010 and highly significant, suggesting that high-E&S firms have lower credit 

spreads. Next, we control for the main bond-level attributes (model (2)) and find that the coefficient on 

E&S is less pronounced at -0.005, but remains significant at the 10% level. The modest negative relation 

between E&S and credit spreads that we document in the first two models of Table 3 is consistent with 

prior work on bank loans (e.g., Goss and Roberts 2011; Hasan et al. 2017b).  

In model (3), we include time fixed effects (monthly dummies). The coefficient on the E&S index 

becomes statistically (and economically) insignificant in this specification. This result indicates that, on 

average, there is no relation between firms’ E&S performance and bond credit spreads and highlights the 

importance of controlling for the overall time-series variation in spreads, in addition to firm fixed effects, 

when estimating models of bond yields. In model (4), we further control for firm-level characteristics that 

may vary over time, and in model (5) we also control for the quality of governance; the inclusion of these 

controls has no additional impact on our results. 

We conduct five additional tests, the results of which are untabulated for the sake of brevity. First, 

we estimate the models without firm fixed effects. In such models, we do find a significant negative 

relation between credit spreads and the E&S index, which suggests that failure to control for unobservable 

time-invariant firm-specific heterogeneity has a substantial impact on the inferences that can be drawn 

from this analysis. Second, we examine the relation between credit spreads and the individual social and 

environmental scores included in our E&S measure. Consistent with the results reported in Table 3, the 

relation between these two scores and credit spreads becomes insignificant once firm and time fixed 

effects are included. Third, we confirm that the absence of a relation between bond spreads and E&S 

performance holds for both nonfinancial and financial firms. Fourth, we find that excluding sample firms 
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that participated in the Troubled Asset Relief Program (TARP) during the financial crisis does not affect 

our inferences. Finally, we investigate whether the E&S-credit spread relation is stronger for firms with 

a higher probability of default, firms with more intangible assets, or firms incorporated in states that 

provide less bondholder protection during insolvency. All of these firms have more of an incentive or 

opportunity to shift risk and divert cash to shareholders at the expense of bondholders. We do not find 

that any of these factors affect the E&S-credit spread relation.15 

 

4 E&S performance and credit spreads: evidence from an exogenous shock to trust 

4.1 E&S performance and credit spreads during the financial crisis 

In this section, we seek to understand whether the bond market payoffs to firms’ E&S activities are 

more pronounced when overall trust is low and a firm’s social capital may become more valuable. To do 

so, we focus on the financial crisis, which constituted an exogenous shock to public trust in corporations, 

capital markets, and institutions and led to a decline in stock prices and an increase in bond spreads for 

the vast majority of firms. 

The exogenous nature of the financial crisis helps alleviate the endogeneity concerns associated 

with equation (1). The underlying assumption is that the crisis is exogenous with respect to firms’ 

decisions to engage in E&S activities. In particular, firms decide on the optimal level of E&S investments 

during normal times, when the probability of a crisis and a decline in overall trust is relatively low. During 

normal times, some firms do not engage much in E&S activities because they do not view them as worth 

the cost, while others invest in E&S activities because they expect them to be beneficial. When the crisis 

hits, the value of social capital that firms have built through E&S investments becomes apparent. For 

firms that invested little in E&S during the pre-crisis period, however, it is too late to make such 

investments, as corporate social capital takes time to build.16  

 
15 In Section 4.3, we motivate these tests in greater detail and discuss their relevance during the financial crisis. 
16 The same argument can be made about other corporate financial policies. If firms had been able to predict the financial 
crisis, they would have entered the crisis with more cash and less debt and would have ensured that their debt was not 
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Our sample period for this analysis begins in January 2007, prior to the onset of the crisis, and ends 

in September 2019. We adopt a quasi-difference-in-differences approach and examine whether firms that 

entered the crisis period with higher E&S ratings enjoyed relatively lower spreads during the crisis.17 

Specifically, we estimate the following model: 

Credit spreadijt= β1E&S indexi2006×Crisist+ β2E&S indexi2006×Post-crisist+γ'Xijt-1+ 𝛿𝛿'Zit-1 
+FFEi+TFEt+εijt,    (2) 

where, as before, Credit spreadijt denotes the spread of firm i’s bond j in month t, Xijt-1 is a (K×1) vector 

of bond-level controls measured at time t-1, and Zit-1 is a (L×1) vector of firm-level controls measured at 

time t-1. We include firm fixed effects, FFEi, to control for unobservable time-invariant credit risk factors, 

and time fixed effects, TFEi, specified at the monthly level.18 We measure the E&S index as of year-end 

2006, well before the onset of the financial crisis, to eliminate the concern that firms might have adjusted 

their E&S activities in anticipation of the crisis.19 Crisist is an indicator variable that takes the value of 1 

for the crisis-of-trust period, which starts in August 2008 and ends in March 2009 (as in Sapienza and 

Zingales 2012 and Lins et al. 2017), and Post-crisist is an indicator variable that takes a value of 1 from 

April 2009 to September 2019. As before, we double cluster the standard errors at the firm and time 

(monthly) levels to control for cross-sectional and time-series dependence, respectively. Inclusion of firm 

fixed effects and firm and bond characteristics ensures that the crisis-E&S effect is not due to healthier 

firms spending more on E&S activities and performing better during the crisis. 

In equation (2), the coefficient on the interaction term E&S indexi2006×Crisist, β1, captures the 

difference between the effect of E&S performance on credit spreads in the crisis versus the pre-crisis 

 
maturing during the crisis. Indeed, work by Duchin et al. (2010) and Almeida et al. (2012) indicates that high-cash firms, 
firms with less short-term debt, and firms with less debt maturing during the financial crisis performed better during the 
crisis and were able to maintain higher levels of investment than other firms. Several other articles have employed ex ante 
firm characteristics to assess their importance during a crisis (e.g., Beltratti and Stulz 2012; Iyer et al. 2014; Almeida et 
al. 2015; Albuquerque et al. 2020; Ding et al. 2021). 
17 We start this analysis in 2007 because we study credit spreads after observing the pre-crisis level of the E&S index in 
2006. 
18 We also estimate this model without time fixed effects but with dummies for the crisis and post-crisis periods. Our 
inferences remain unchanged when we employ this alternative specification. 
19 Our 2006 E&S index is time-invariant and is thus absorbed by the firm fixed effects. In untabulated tests, we confirm 
that our results hold when we use a time-varying, lagged measure of the E&S index. 
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periods (the pre-crisis effect itself is captured by the time and firm fixed effects). The coefficient on the 

interaction variable E&S indexi2006×Post-crisist, β2, captures the difference between the effect of E&S 

performance on credit spreads in the post-crisis versus the pre-crisis periods. This coefficient could also 

be negative given that overall trust in corporations, markets, and institutions continued to be low after the 

crisis for some time. However, in absolute terms, we expect β1 to be larger than β2, because the most 

pronounced erosion of trust occurred during the crisis. 

The results from estimating equation (2) are reported in Panel A of Table 4. In model (1), we include 

only firm and time fixed effects and the E&S index interactions. We then control for bond attributes in 

model (2) and add firm characteristics in model (3). All three models indicate that E&S performance has 

a statistically and economically significant impact on bond spreads during the crisis. Based on the 

regressions reported in model (3), a one standard deviation increase in the pre-crisis E&S index is 

associated with 106 basis points lower spreads during the crisis period.20 The benefit that accrued to high-

E&S firms during the crisis disappears in the post-crisis period (the difference between β1 and β2 is 

statistically significant at the 1% level in all three specifications). 

In model (4), we also control for corporate governance using the governance pillar score from the 

Refinitiv ESG database. Prior evidence suggests that better-governed firms have lower bond spreads. 

These firms also performed better during the crisis (Lins et al. 2013; Nguyen et al. 2015); thus, if 

governance is correlated with our measure of E&S performance, we could be suffering from an omitted 

variable bias. The coefficient on the E&S index remains virtually unchanged in this specification; hence, 

the impact of E&S performance on bond spreads during the crisis cannot be attributed to better 

governance, as captured by the G pillar score. The governance score itself is not significantly related to 

bond spreads.21  

 
20 The standard deviation of the pre-crisis E&S index is 22.16, slightly smaller than the standard deviation of the E&S 
index for the entire sample period reported in Table 2. 
21 In unreported models, we also allow the effect of the probability of default on spreads to vary during the crisis and 
post-crisis periods; this does not affect our inferences.  
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Figure 1 presents our findings graphically. To construct this figure, we partition our sample firms 

into two groups based on their E&S index at the end of 2006. We then estimate a panel regression of 

credit spreads as a function of all control variables (including the governance pillar score) as well as 

separate monthly time dummies for high- and low-E&S firms. The coefficients on these time dummies 

are akin to monthly intercepts for high- and low-E&S firms. The figure presents the plot of these monthly 

dummies over time. The variation in the differential between characteristic-adjusted spreads of high- and 

low-E&S firms over time is striking. For most of the sample period, there are only small differences 

between the two groups. However, after August 2008, the difference between the two groups shoots up, 

reaching its maximum level in November 2008. The differential remains high until March 2009, when 

the stock market hit its lowest point of the crisis; afterwards, the difference declines and the two lines 

often cross and overlap. The period of August 2008–March 2009 (the shaded area in the figure), when the 

difference becomes considerable, coincides with the crisis of trust as defined in our regression models.22 

Next, we investigate whether these findings persist for various subsamples and when we divide the 

E&S index into its environmental and social components. Panels B–D of Table 4 present the regression 

models separately for nonfinancial firms, financial firms, and financial firms that did not receive TARP 

funding. For the sake of brevity, we report only the main E&S effects in the tables. We find significant 

effects for all sets of firms. However, the effect is significantly larger for financial firms, which is not 

surprising, given that that their credit spreads increased much more during the crisis than the credit spreads 

of nonfinancial firms. After removing financial firms that received TARP funding, the effect becomes 

even larger.23 Note that for the latter subsample, we also find a significant effect in the post-crisis period. 

Given that trust in banks was not fully restored after the financial crisis, a continued negative relation 

between spreads and E&S performance is consistent with our conjecture.24 In terms of economic 

 
22 The figure looks similar if we split the sample firms into two groups based on their E&S index on an annual basis. 
23 We verify that our results for nonfinancial firms remain unchanged after removing the two firms in the auto industry 
that also received government support. 
24 According to the Edelman Trust Barometer, trust in banks was at 69% in early 2008, 36% in early 2009, 29% in early 
2010, and 25% in early 2011. Trust started recovering in 2012 at 42%, but has remained below the 2008 level ever since. 
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significance, increasing the pre-crisis E&S index for financial firms by one standard deviation (18.0) led 

to lower spreads of 167 basis points during the crisis and 65 basis points in the post-crisis period (based 

on model (3) of Panel C of Table 4).25 

In Panel E of Table 4, we partition the E&S index into its environmental and social components. 

Each component is significantly related to credit spreads in the specifications that include both firm and 

bond controls (models (3) and (4)), suggesting that social capital stems from both environmental and 

social elements. Increasing the environmental component by one standard deviation (25.9) reduces 

spreads by 49 basis points during the crisis, while increasing the social component reduces spreads by 69 

basis points (based on model (4)). 

From these analyses, we conclude that the bond spreads of high-E&S firms increased less during 

the financial crisis than the spreads of low-E&S firms. For financial firms, this effect persisted in the post-

crisis period. These findings are consistent with bondholders valuing a firm’s social capital and its “earned 

trust” more in periods when being trustworthy is particularly important, such as in a crisis of trust. 

 

4.2 E&S performance and credit spreads during the credit crunch 

Next, we conduct further analyses to corroborate that our results are indeed driven by a shock to 

market-wide trust rather than a shock to the supply of credit. In July 2007, LIBOR rates started to increase 

dramatically as the solvency of the banking sector weakened, which had a negative impact on the ability 

of firms to borrow (e.g., Duchin et al. 2010; Ivashina and Scharfstein 2010). This shock to the supply of 

credit persisted until at least March 2009, and thus partly overlaps with the period during which there was 

a shock to trust. If high-E&S firms were less affected by the credit crunch, the differential in the spreads 

that we document could be due to this phenomenon rather than a shock to trust. High-E&S firms may 

 
25 We have also investigated whether financial institutions with a higher E&S index were more likely to receive TARP 
funding and find this to be the case. Increasing the pre-crisis E&S index by one standard deviation leads to an increased 
likelihood of receiving TARP funding of 9.8 percentage points (after setting the control variables – size, leverage, 
profitability, volatility, governance score – to their sample means). 
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have been more able to borrow over the credit crunch, given that the agency costs of debt argument that 

we describe could hold in any crisis. Our contention, however, is that if a firm’s E&S investments 

engender trust, the effect of E&S performance on credit spreads should be particularly salient when trust 

is more valued.  

As discussed, Figure 1 suggests that the difference in spreads between high- and low-E&S firms 

becomes noticeable starting in August 2008 and not earlier. However, to investigate bond spreads during 

the credit crunch more formally, we augment equation (2) with an interaction term between the E&S index 

and the “pure” credit-crunch period, which we define as the period of July 2007–July 2008. During this 

period, the shock to credit supply had already happened, but the shock to trust had not yet occurred 

(Sapienza and Zingales 2012; Lins et al. 2017). As in Panels A–E of Table 4, we estimate various 

specifications of this augmented regression, starting with a more parsimonious model and sequentially 

adding controls in subsequent specifications. The findings are reported in Panel F of Table 4. Across all 

models, we find that the impact of the E&S index on credit spreads is much more pronounced during the 

crisis than in the surrounding periods. There is some evidence of a negative relation during the credit 

crunch and the post-crisis periods, but with a much lower economic significance. Moreover, the effect of 

the E&S index on credit spreads is significantly different between the crisis and the credit crunch and 

between the crisis and the post-crisis periods across all specifications. Overall, the results reported in 

Panel F of Table 4 indicate that the effect of E&S performance on bond spreads is most pronounced during 

the loss-of-trust period relative to the surrounding periods. 

 

4.3 Mechanisms 

 To better understand the mechanisms behind our findings, we conduct six additional tests. First, we 

split the sample into two groups based on the probability of default at the end of 2006 and estimate 

separate models for each subsample. Firms with a higher probability of default have more of an incentive 

to engage in asset substitution to expropriate their bondholders, since they are closer to bankruptcy. If 

Electronic copy available at: https://ssrn.com/abstract=2978794



21 
 

E&S activities reduce the agency costs of debt, we expect the influence of E&S performance on spreads 

to be particularly germane for this group of firms. The estimated models include all control variables 

(including the governance pillar score), equivalent to model (4) of Table 4. The results are reported in 

models (1) and (2) of Panel A of Table 5. While the effect of the E&S index on bond spreads is significant 

for both groups of firms, it is much larger for firms with a higher probability of default, and the difference 

between the two is statistically and economically significant; increasing the E&S index by one standard 

deviation reduces bond spreads of firms with a high default probability by 99 basis points, compared to 

21 basis points for firms with a low probability of default. This result supports the notion that our findings 

are due to the perception of reduced agency costs of debt in high-E&S firms. We also note that there is 

some evidence of narrower spreads in the post-crisis period for high-E&S firms with a higher probability 

of default. This finding is consistent with the fact that, in the post-crisis period, trust had not been fully 

restored (for example, the trust component of the Global Competitiveness Index of the World Economic 

Forum was still lower in September 2016 than in September 2007). Thus, social capital remains relevant 

after the crisis for firms that are more likely to engage in asset substitution.26 

 Second, we investigate whether the effect of E&S performance on spreads during the crisis is more 

pronounced in firms with low asset tangibility. Williamson (1988) and Johnson (2003) argue that these 

firms have more of an opportunity to engage in asset substitution when distress risk increases. If the 

spreads of high-E&S firms are lower during the crisis than those of low-E&S firms because bond investors 

expect less asset substitution from high-E&S firms, then this effect should be more pronounced for firms 

that have more opportunities to shift risk. We investigate this possibility by splitting the sample into two 

groups according to asset tangibility, defined as property, plant, and equipment (net) divided by total 

assets. Firms are assigned to a group based on tangibility as of year-end 2006, and this grouping remains 

 
26 Note that we hold the E&S index constant at the end of 2006 in this specification, based on the argument that social 
capital became more important during the financial crisis but firms were unable to change their E&S investments in the 
short run. In the long run, however, we expect firms to adjust their E&S investment levels to a new equilibrium. As such, 
the post-crisis results that we document should be interpreted with caution. In Section 7, we discuss firms’ adjustments 
to their E&S performance in the post-crisis period. 
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unchanged throughout the full sample period. In model (3) of Panel A of Table 5, we report the results of 

the spreads regression for firms with tangibility below the median (<18.24%). For this group, the E&S 

index has a strong negative impact on spreads during the crisis period, but not afterwards. In model (4), 

we report the results for the high tangibility group. The coefficient on the E&S index×Crisis interaction 

for this subsample is less than half the coefficient of the low tangibility sample, and the difference between 

the two coefficients is statistically significant. The fact that our results are much stronger for the subgroup 

of firms that have more opportunities to engage in asset substitution supports our contention that bond 

investors believe that high-E&S firms are less likely to take advantage of that opportunity.  

 Third, we examine whether our results are stronger for firms incorporated in states that provide 

weaker bondholder protection in case of insolvency. In particular, we use the classification of Wald and 

Long (2007) and Mansi et al. (2009) to divide states into two groups, depending on whether or not they 

allow firms with negative book equity to make payouts. Mansi et al. (2009) find that bond yields are 

higher in states without payout restrictions, which indicates that bondholders penalize firms for the 

possibility that cash flows will be diverted to shareholders in case of financial distress. The results for this 

analysis are reported in models (5) and (6) of Panel A of Table 5. The effect of the E&S index on credit 

spreads during the crisis is significant in both groups, but larger in states where firms face no restrictions 

on payouts during insolvency. The difference between the two is not statistically significant at 

conventional levels, however. We also find some evidence that the effect of the E&S index on spreads 

persists in the post-crisis period for firms incorporated in states without payout restrictions, consistent 

with the view that social capital has remained important for the firms most prone to asset diversion. 

 In models (7) and (8) of Table 5, we combine both the tangibility and payout criteria. In model (7), 

we focus on firms with either low tangibility or no state-level payout restrictions, or both. These firms 

have higher agency costs of debt, and social capital, for them, is likely more important during the financial 

crisis. This is exactly what we find. Model (8) includes firms with high tangibility that also face state-

level payout restrictions. For these firms, agency costs of debt are lower and social capital is likely to have 
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a smaller influence on bond spreads. The results support this notion, as the coefficient on the E&S 

index×Crisis interaction is less than half that of model (7). For the subsample of firms with higher agency 

costs of debt in model (7), we also document a significant E&S index-credit spread relation in the post-

crisis period. 

 Fourth, we study whether our findings are affected by the salience of E&S investments. We focus 

on two elements that reflect the importance that companies attribute to E&S activities. First, does the 

company publicly disclose its E&S activities either in the form of a standalone ESG (CSR or 

sustainability) report or a separate section in its annual report? 27 If bond investors find these disclosures 

to be material, we would expect our findings to be more pronounced for firms that report on their E&S 

activities.28 Second, does the company have an ESG committee or team? Having such a team would 

suggest that E&S activities are not peripheral to the company’s strategy and business model. To compile 

data on these two elements, we employ the Refinitiv ESG database, augmented by two databases: (a) The 

Corporate Register, the world’s most comprehensive database of ESG reports, and (b) The Corporate 

Sustainability Assessment database provided by RobecoSAM, an international asset management 

company focused on evaluating corporate sustainability practices. We obtain this information for year-

end 2006 and keep it constant throughout the sample period. In Panel B of Table 5, we report results for 

sample splits based on these two data items. In the first two columns, we report results for splits based on 

ESG reporting, and in models (3) and (4) we report splits based on having an ESG committee. The 

partition based on the availability of an ESG report supports the notion that E&S performance has a 

significantly stronger effect on bond spreads during the crisis for firms whose E&S activities are more 

salient. The presence of an ESG committee, on the other hand, has no effect on the E&S index-credit 

spread relation. In models (5) and (6), we compare firms that have at least one of these two elements to 

 
27 Note that, in general, during our sample period, firms discuss environmental and social performance under the broader 
remit of their “CSR” activities.  
28 Christensen et al. (2021) draw on the academic literature in accounting, economics, finance, and management and 
provide an extensive review of studies on the economic and capital market consequences and real effects of ESG activity 
disclosures. 
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firms that lack E&S salience altogether. We continue to find that the E&S index has a stronger effect on 

spreads during the crisis for firms with more salient E&S activities. These findings suggest that bond 

spreads are not only influenced by the underlying E&S performance but also by the salience of those 

activities. 

 Fifth, since Lins et al. (2017) find that high-E&S firms earned excess stock returns during the crisis 

compared to low-E&S firms, we seek to determine whether the bond spread effect that we document is 

incremental to the stock return effect or whether the bond market performance is merely a reflection of 

superior stock market performance. To discriminate between these two possibilities, we conduct two tests. 

In the first test, we control for the firm’s contemporaneous stock returns in the spreads regression of model 

(2). Moreover, we allow the effect of returns to vary during the crisis- and post-crisis periods. Specifically, 

we estimate the following augmented regression model: 

Credit spreadijt= β1E&S indexi2006×Crisist+ β2E&S indexi2006×Post-crisist+ β3Rit+β4Rit×Crisist 
+β5Rit×Post-crisist+γ'Xijt-1+𝛿𝛿'Zit-1+FFEi+TFEt+εijt,      (3) 

where Rit is firm i’s raw stock return during month t and all other explanatory variables follow earlier 

definitions. The findings from estimating this regression are reported in Table 6. In model (1), the effect 

of contemporaneous stock returns is held fixed throughout the period, while in model (2) we allow the 

stock return effect to vary across subperiods. Both models illustrate that the effect of E&S activities on 

bond spreads during the crisis is incremental to the stock price effect and therefore cannot be inferred 

from the prior evidence on stock returns. Moreover, the coefficient on the E&S index is similar to that in 

the models that do not control for stock returns.  

 In the second test, we investigate whether the cross-sectional patterns documented for bond 

spreads in Panel A of Table 5 can be inferred from the stock market findings of Lins et al. (2017). To do 

so, we replicate their stock market results for our sample, splitting the data according to probability of 

default, tangibility, and the ability to make payouts when distressed (our agency cost of debt proxies). If 

the reduction in credit spreads for high-E&S firms during the crisis is driven by the same factors that 

explain stock returns, then we should observe similar cross-sectional patterns in stock returns (i.e., high-
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E&S firms should have higher stock returns during the crisis when they have a higher probability of 

default, lower tangibility, and are more able to make payouts when in distress). In untabulated tests, we 

do not find this to be the case: there is no consistent pattern in stock returns across these three proxies. 

 Sixth, instead of controlling for stock returns in the bond regressions, we control for operating 

performance using the four measures employed by Lins et al. (2017): operating profitability, gross margin, 

sales growth, and sales per employee. While we find that credit spreads are lower for firms with better 

operating profitability, the effect of the E&S index on bond spreads during the crisis persists with similar 

economic and statistical significance (not reported in a table). 

 Overall, the findings from these additional tests indicate that the effect of E&S performance on 

bond spreads during the crisis reflects bondholders’ expectations of the likelihood of asset substitution or 

diversion taking place. As such, the key bond market benefit of E&S investments during the financial 

crisis is a reduction in the perceived agency costs of debt. This effect appears to be particularly pronounced 

in firms whose E&S activities are more salient. 

 

5 Loss of trust at the industry level 

 Our findings thus far support the view that when trust in corporations, markets, and institutions 

declined during the financial crisis, the social capital that firms built through their E&S investments led 

to relatively lower credit spreads for these companies. In this section, we explore whether our conjecture 

about the bond market benefits of social capital during a crisis of trust also applies in more localized 

settings where trust declines only for a certain sector of the economy. 

 The first event we consider is the BP Deepwater Horizon oil spill, caused by an explosion on the 

firm’s drilling rig in the Gulf of Mexico on April 20, 2010. This event led to a temporary loss of trust in 

all oil and gas companies and the energy sector as a whole. The Edelman Trust Barometer for the energy 

sector showed a decline in trust from 50% in early 2010 to 43% in early 2011, recovering to 54% in early 
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2012.29 To study the consequences of this event, we employ all firms in our sample in the oil and gas 

sector from January 2010 to September 2019 (n=39). We fix the E&S index as of year-end 2009 and 

define the loss-of-trust period as being from April 2010 to December 2011. We then estimate our baseline 

regression models for firms in this industry. The results are reported in Panel A of Table 7. For the sake 

of brevity, we only report the coefficient on the interaction term between the loss-of-trust period and the 

E&S index. We find that the E&S index is negatively related to spreads when trust declined. In terms of 

economic significance, increasing the E&S index by one standard deviation (25.2 for this subsample) led 

to relatively lower credit spreads of 30 basis points during this loss-of-trust period (based on model (3)).  

 The second event we study was the Wells Fargo cross-selling scandal, brought about by the 

creation of millions of fraudulent savings and checking accounts on behalf of the bank’s clients without 

their consent. As a result of this scandal, Wells Fargo agreed to pay $185 million in fines to the Consumer 

Financial Protection Bureau, the Office of the Comptroller of the Currency, and the City and County of 

Los Angeles in September of 2016. Allegations about fraud surfaced as early as 2013 and became more 

prominent in January of 2016. As a result, trust in banking, which had started to recover after the 2008–

2009 financial crisis, suffered another breakdown, from which it had not fully recovered by September 

2019. To study the impact of this event on the E&S index-credit spread relation, we use our sample data 

for all financial firms from January 2014 to September 2019 (n=115). Wells Fargo itself is removed from 

the sample because we do not want to capture the direct effect of the scandal and the fines. We fix the 

E&S index as of year-end 2013 and define the loss-of-trust period as January 2016–September 2019. We 

estimate our baseline models for this event and report the results in Panel B of Table 7. The findings 

suggest that during the loss-of-trust period there was a negative relation between spreads and E&S 

 
29 The loss of trust in oil and gas firms (and in the energy sector more broadly) after the disaster is echoed in a large 
number of reports and by many commentators. For example, The Report to the President from the National Commission 
on the BP Deepwater Horizon Oil Spill and Offshore Drilling indicates that “the disaster in the Gulf undermined public 
faith in the energy industry…” (p. viii). Charles K. Ebinger, who was a senior fellow in the Energy Security and Climate 
Initiative at the Brookings Institution, wrote that the event caused “untold damage to the public trust of the entire 
petroleum industry” (https://www.brookings.edu/blog/planetpolicy/2016/04/20/6-years-from-the-bp-deepwater-horizon-
oil-spill-what-weve-learned-and-what-we-shouldnt-misunderstand/). 
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performance of financial institutions. Increasing the E&S index by one standard deviation (23.8 for this 

subsample) led to a relative decline in credit spreads of 17 basis points over this period (based on model 

(3)). 

To conclude our discussion on localized settings, we describe the (untabulated) results from two 

additional industry-specific shocks to trust, each of which affected only a few sample firms with publicly 

traded bonds. The first event occurred on April 24, 2013, when the Rana Plaza building collapsed in 

Dhaka, Bangladesh, killing more than 1,100 workers. The building housed five garment factories 

employed by American, European, and Asian apparel manufacturers and retailers, and its collapse led to 

a loss of trust in these companies. We employ data on U.S. companies in this sector that have publicly 

traded bonds outstanding (n=7) over the January 2012–September 2019 period. We fix the E&S index at 

the end of 2011 and define the loss-of-trust period as starting in April 2013 and continuing until December 

2014. We find that during this period, high-E&S firms had significantly lower credit spreads. The second 

event is a crisis of trust that occurred in the pharmaceutical industry. Since the start of 2016, the industry 

had been plagued by claims of price gouging, and in 2017 the U.S. Department of Health and Human 

Services declared the opioid crisis a public health emergency. These events had a profound effect on the 

overall level of trust in the industry. According to Gallup, Americans’ views of the pharmaceutical 

industry dropped from 4% net positive (positive view minus negative view) in 2015 to -23% in 2016 and 

-31% in 2019. In support of our conjecture that E&S activities have a negative effect on credit spreads 

when trust is lower, we find a negative relation between the E&S index and bond spreads for 

pharmaceutical firms starting in 2016. 

 In sum, the evidence reported in this section indicates that E&S performance negatively affects 

credit spreads during low-trust periods in specific industry sectors. 
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6 E&S performance, bond originations, and contracting terms 

Our results thus far show that high-E&S firms benefited from relatively lower spreads on their 

outstanding bonds during the crisis of trust that occurred in 2008–2009 and during a number of industry-

specific loss-of-trust events. In this section, we examine whether these benefits carry over to the primary 

bond market. Specifically, we investigate whether, during the global financial crisis, high-E&S firms were 

able to raise more debt on the bond market, and whether they were able to do so with better contract 

terms.30  

 

6.1 E&S performance and bond originations during the financial crisis 

To investigate bond originations on the primary market during the financial crisis, we use sample 

selection criteria similar to those described in Section 2 for secondary market bond trades. From Mergent 

FISD we obtain origination data for bonds that were issued between January 2007 and September 2019 

by U.S. domiciled and incorporated publicly listed firms, excluding bonds with non-standard features. 

This procedure yields 5,797 new issues by 868 firms. After merging these data with annual fundamentals 

and market data from Compustat and CRSP, respectively, our resulting bond-origination sample for 

issuers with an E&S rating in 2006 contains 3,606 corporate bonds issued by 406 firms. 

We present summary statistics for the variables used in our bond origination estimations in Table 

8. The firm characteristics are for the fiscal year-end prior to the year of the bond issue. The average issue 

size is 3.4% of assets with a median of 2.1%. The bond proceeds average $834 million for a maturity of 

8.3 years. The mean credit spread for new bond issues is 1.61%. 

We first examine whether high-E&S firms were able to raise more debt in the primary market during 

the crisis by estimating the following regression for all issuing firms: 

Issueijt= β1E&S indexi2006×Crisist +β2E&S indexi2006×Post-crisist+𝛿𝛿'Zit-1+FFE i+TFEt+εijt,  (4) 
 

 
30 We are unable to examine the industry-specific loss-of-trust events in the primary market because the number of new 
bond issues within specific industries during low-trust periods is generally quite small. 
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where Issueijt is defined as the offering amount scaled by total assets (firms that do not make an initial or 

seasoned public bond offering are excluded from this analysis), and Zit-1 is a (L×1) vector of lagged firm-

level controls that are typically used in studies on new bond issuance (e.g., Leary and Roberts 2005; 

Badoer and James 2016). Specifically, we control for Market equity, Book-to-market, Profitability, Debt-

to-capitalization, Cash holding, Tangibility, Capital expenditure, Dividend indicator, and Investment-

grade indicator. We also include firm and time (quarter) fixed effects. As with earlier estimations, we 

update the firm-level variables three months after a firm’s fiscal year-end, and we double cluster standard 

errors at the firm and time level. As in equation (2), the main effect for the E&S index, measured at the 

end of 2006, is not included because it is subsumed by the firm fixed effect. 

Table 9 contains the estimation results. We report models for the full sample as well as for 

nonfinancial and financial firms separately. Models (1), (3), and (5) include only the pre-crisis E&S index 

interacted with the crisis and post-crisis dummies and the fixed effects as explanatory variables, while 

models (2), (4), and (6) include all control variables. For the full sample, estimation results from models 

(1) and (2) indicate that high-E&S firms that accessed the corporate bond market during the financial 

crisis were able to raise more funds than low-E&S firms. In terms of economic significance, based on 

model (2), increasing the E&S index by one standard deviation (22.1) increases the amount issued as a 

percentage of assets by 2.9 percentage points during the crisis. The crisis effect is substantial when 

compared to the average issuance of 3.4% of assets over the entire sample period and 3.1% (untabulated) 

of assets during the crisis months. Thus, high-E&S firms were essentially able to almost double the size 

of their bond issues during the crisis relative to the average firm. In the post-crisis period, on the other 

hand, E&S efforts have no significant impact on the amount of debt raised in the primary bond market.  

When studying nonfinancial and financial firms separately in models (3)–(6), we find that the 

issuance results are solely driven by nonfinancial firms. This is not surprising, given that bond markets 

were essentially shut for most financial firms during the crisis; only six banks issued bonds during this 

period. 
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6.2 E&S performance and contracting terms during the financial crisis 

Next, we examine the effect of E&S performance on the pricing and maturity of new bond issues, 

both during and after the financial crisis. To the best of our knowledge, this is the first investigation of 

the effect of social capital on bond contracting terms. We adopt a similar approach as in the prior tests on 

the amount raised, and estimate the following specification: 

Issue termijt= β1E&S indexi2006×Crisist+β2E&S indexi2006×Post-crisist+γ'Xijt-1+𝛿𝛿'Zit-1 
  +FFEi+TFEt+εijt,                     (5) 

 
where Issue termijt is the dependent variable of interest. We study both at-issue credit spreads and the 

maturity of the bond. The vectors of bond and firm controls, Xijt-1 and Zit-1, are the same as in equation 

(2), with the exception of duration, which is not available until several months after the issue date.31 As 

in all models, we also control for firm fixed effects, FFEi, to capture unobservable time-invariant firm-

specific determinants of credit risk, and time fixed effects, TFEt. Standard errors are again double 

clustered at the firm and time level, and the firm’s 2006 E&S index itself is captured by the firm fixed 

effect. 

In Panel A of Table 10, we report the results from estimating equation (5) for at-issue credit spreads 

for our sample of bonds issued from January 2007 to September 2019. We report results for the full sample 

and for nonfinancial and financial firms separately. Models (1), (3), and (5) include all controls except for 

the governance pillar score, while models (2), (4), and (6) include governance as a control variable. The 

effect of the E&S index on at-issue spreads is negative and significant only during the crisis, for both 

nonfinancial and financial firms when all controls are included in the model. During this period, the effect 

is also economically important. For instance, based on the coefficient estimates presented in model (2), a 

one standard deviation increase in the pre-crisis E&S index (22.1) is associated with 27 basis points lower 

spread on bonds issued during the crisis period.32 The effect of the E&S index on spreads during the post-

 
31 Including the first forward-looking duration measure available on the WRDS bond database does not affect our 
inferences. 
32 The economic effect in terms of percentage spreads appears to be smaller in the primary market than in the secondary 
market. However, spreads in the primary market are less dispersed, so there is less variation in spreads to explain. The 
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crisis period is not statistically significant, consistent with our findings for the secondary market. Finally, 

the difference between the coefficients for the crisis and post-crisis periods is always statistically 

significant. 

Next, we assess the relation between E&S performance and bond maturity. Imposing a shorter 

maturity can be viewed as an extreme type of covenant, given bondholders’ limited flexibility in 

recontracting due to unanimous consent requirements (e.g., Rey and Stiglitz 1993; Berger and Udell 

1998). If E&S activities engender trust, high-E&S firms may be able to issue bonds with relatively longer 

maturities when prevailing trust levels have been eroded. To assess the impact of E&S performance on 

bond maturity, we regress time-to-maturity on bond- and firm-level controls as in equation (5). The results 

from this estimation are reported in Panel B of Table 10 and show a significant positive relation between 

the E&S index and bond maturity during the crisis for the full sample and for the subsample of 

nonfinancial firms. According to model (2), a one standard deviation increase in the pre-crisis level of the 

E&S index translates into a 17-month-longer time-to-maturity during the crisis (equivalent to over 17 

percent of the mean level of maturity in the sample), compared to the pre-crisis period.33 

In sum, our primary bond market tests provide further evidence that bondholders value the trust 

earned from building social capital via E&S investments: during the financial crisis, high-E&S firms were 

able to raise more debt, at more favorable interest rates, and for a longer period of time.34 

 

7 Changes in E&S performance over time 

Overall, our results provide compelling evidence on the bond market payoffs to firms’ E&S efforts 

during the financial crisis, when trust in corporations, markets, and institutions declined. Moreover, prior 

 
standard deviation of spreads is 1.35% in the primary market and 5.45% in the secondary market. Thus, relative to the 
standard deviation of the spreads, the economic effect in both markets is similar. 
33 The results on spreads and maturity in the primary market also remain virtually unchanged when we add the issue size 
relative to assets as an additional explanatory variable to our regression models. 
34 Given the trade-offs between price and nonprice terms included in a bond indenture (e.g., Smith and Warner 1979), it 
is possible that the bond pricing benefits we document could have been offset by more stringent covenant terms. We 
investigate this possibility and find this not to be the case. 
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work has pointed out that similar benefits also accrued to shareholders during this period (Lins et al. 

2017). In light of this evidence, in this section, we examine whether firms’ E&S performance has changed 

since the financial crisis. Whether it has or not depends on the extent to which firms have reassessed the 

benefits associated with E&S investments. After all, E&S efforts are costly, and if the associated benefits 

materialize only in certain crisis situations, the expected payoffs may not be sufficient to warrant the 

investment. Learning about the expected payoffs could also be important because firms may not have 

been fully aware of the payoffs associated with E&S investments until they observed the superior 

performance of high-E&S firms during the crisis.35 Finally, increased pressure from institutional investors 

(e.g., Dyck et al. 2019) may have led firms to increase their E&S efforts.  

To assess whether firms with lower E&S performance during the pre-crisis period subsequently 

catch up with the top E&S performers, we estimate the following regression over the period 2007–2019:  

E&S indexit= β1Low E&S indexi2006+∑  t=2019
t=2007 βtLow E&S indexi2006×TFEt +TFEt+εit,   (6) 

 
where E&S index is the measure of a firm’s E&S performance from Refinitiv ESG; Low E&S index is a 

dummy variable equal to 1 if the firm is in the bottom two terciles in terms of E&S index in 2006; and 

TFE denotes yearly time fixed effects that capture the overall trend in E&S performance. We are interested 

in the coefficients on the interaction terms between the Low E&S index dummy and the time dummies. 

Model (1) of Table 11 reports the results. Firms in the bottom two terciles of the E&S index start out with 

E&S scores that are 34 points below those in the top tercile. However, after controlling for the overall 

trend in E&S index scores, firms in the bottom two terciles catch up and improve their relative scores in 

all but one of the subsequent years. 

Next, we study whether firms adjust their E&S performance when it matters the most in the bond 

market, namely in the year before they access the primary market. To this end, we augment equation (6) 

with two additional terms: (a) a dummy variable equal to 1 if the firm issues a bond in the subsequent 

year, and (b) the interaction between this dummy and the Low E&S index dummy. The findings are 

 
35 See Bebchuk et al. (2013) for similar arguments regarding corporate governance provisions. 
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presented in model (2) of Table 11. While confirming the time trend documented in model (1), the results 

also illustrate that firms in the bottom two terciles of the E&S index distribution increase their E&S index 

score by 3.33 points in the year before accessing the primary market. 

Altogether, the evidence provided in this section indicates that firms in the lowest terciles of E&S 

performance prior to the crisis adjusted their E&S activities subsequently to catch up with firms in the top 

tercile. Moreover, this increase is particularly pronounced in the year before they access the bond market, 

which suggests that firms learn about the benefits of E&S investments and adjust their E&S performance 

accordingly. 

 

8 Conclusion 

In this paper, we study the importance of social capital, and the trust that it engenders, in the 

corporate bond market. We employ a firm’s investments in environmental and social activities as a proxy 

for social capital and find that when the market and the economy faced a severe shock to overall trust 

during the 2008–2009 financial crisis, high-E&S firms had bond spreads that were substantially lower 

than those of low-E&S firms. These effects are more pronounced for firms with a higher probability of 

default, firms with lower asset tangibility, and firms incorporated in states that provide less bondholder 

protection during insolvency – exactly the types of firms that would have a higher propensity to engage 

in asset substitution or diversion. For these groups of firms, as well as for firms in the financial services 

industry, there is also evidence of a continued reduction in credit spreads in the post-crisis period. Our 

results are also stronger for firms that attach greater importance to E&S activities, as indicated by their 

aggregate ESG/CSR reporting activities, suggesting that the salience of E&S activities is relevant to bond 

market investors. Additionally, we show that social capital pays off in periods when there is a loss of trust 

in specific industries. 
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In the primary market, we find that nonfinancial high-E&S firms were able to raise more capital on 

the bond market during the financial crisis period. Among those firms that did access the market, high-

E&S firms issued bonds with lower at-issue spreads and for longer maturities.  

Consistent with the notion that firms have learned about the benefits of E&S investments over time, 

we find that firms in the bottom tercile of E&S performance during the pre-crisis period made the largest 

adjustments to their E&S efforts in subsequent years, particularly before accessing the primary market.  

Overall, our results suggest that Earned trust, which is generated through a firm’s investments in 

social capital, pays off for bondholders when general levels of trust are low. Since firms have discretion 

in enhancing their social capital through investments in E&S activities, they can exert some influence on 

their cost of debt, particularly when potential agency frictions with bond investors are higher. Combined 

with the equity market benefits reported in Lins et al. (2017), our results suggest that a firm’s social capital 

can increase the enterprise value of a firm when overall trust is low. 
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Appendix: Variable Definitions 
 
Variable Description 
Bond characteristics:  
Amount  Face (nominal) value of the bond issue. 
Issue Face (nominal) value of the bond issue scaled by total assets (AT). 
Coupon Applicable annual interest rate that the issuer is obligated to pay the 

bondholders. 
Credit (bond) spread Difference between the yield-to-maturity of a bond and the 

maturity-matched Treasury yield. Monthly credit spreads are based 
on the median yield of all transactions taking place on the last 
active trading day of a given month. Maturity-matched risk-free 
yields are obtained by linearly interpolating benchmark Treasury 
yields contained in the Federal Reserve H-15 release for constant 
maturities of 1/12, 3/12, 6/12, 1, 2, 3, 5, 7, 10, 20, and 30 years. 

Illiquidity Amihud (2002) measure of illiquidity that is defined based on the 
price impact of a secondary market bond trade per unit traded, 
implemented after filtering out trading days with less than two 
trades and measuring monthly illiquidity as the median of the daily 
price impact estimators. 

Duration Modified duration that measures the percentage change in the price 
of a bond for a unit change in the yield-to-maturity ratio. 

Time-to-maturity Time difference expressed in months between a bond’s issue date 
(in the case of new issues on the primary market) or trade date (in 
the case of outstanding issues on the secondary market) and its 
fixed maturity date. 

Credit rating Rank variable based on the conversion of alphabetical ratings to 
numerical values (e.g., AAA=1 …, C=21). If an issue is rated by 
multiple credit rating agencies, the representative rating is from 
S&P. When this is not available, credit ratings are from Moody’s 
and if this is not available, the rating is from Fitch. 

Investment-grade indicator Indicator variable, equal to 1 if the credit rating for the bond issue 
(issuer) is from (AAA=1) to (BBB-=10), and 0 otherwise. 

Firm characteristics and equity market variables: 
E&S index Average of the environmental and social pillar scores from 

Refinitiv ESG. 
Environmental score Environmental pillar score from Refinitiv ESG, which includes the 

emission, innovation, and resource use categories. 
Social score Social pillar score from Refinitiv ESG, which includes the 

community, human rights, product responsibility, and workforce 
categories. 

Governance score Governance pillar score from Refinitiv ESG, which includes the 
corporate social responsibility strategy, management, and 
shareholder categories. 
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Variable Description 
ESG report Indicator variable, equal to 1 if the firm publishes a separate ESG 

(CSR or sustainability) report or publishes a section in its annual 
report on ESG (CSR or sustainability), and 0 otherwise.  

ESG committee Indicator variable, equal to 1 if the firms has an ESG (CSR or 
sustainability) committee or a team responsible for decision making 
on ESG (CSR or sustainability) strategy, and 0 otherwise. 

Market equity  Market value of equity (CSHO multiplied by PRCC_F). 
Book-to-market Book value of equity (CEQ) divided by the market value of equity 

(CSHO multiplied by PRCC_F). 
Profitability Operating income before depreciation (OIBDP) divided by net 

sales (SALE). 

Inverse leverage Sum of the market value of equity (CSHO multiplied by PRCC_F) 
and the book value of short-term debt (DLC) and long-term debt 
(DLTT) divided by the default barrier, defined as the sum of short-
term debt (DLC) and half of long-term debt (DLTT), following 
Correia, Richardson, and Tuna (2012) and Correia, Kang, and 
Richardson (2018). 

Debt-to-capitalization Sum of short-term borrowings (BAST), short-term debt (DLC), and 
long-term debt (DLTT) divided by the sum of short-term 
borrowings (BAST), short-term debt (DLC), long-term debt 
(DLTT), and the market value of equity (CSHO multiplied by 
PRCC_F). 

Cash holdings Cash and short-term investments (CHE) divided by total assets 
(AT). 

Tangibility Property, plant and equipment total, net (PPENT) divided by total 
assets (AT). 

Capital expenditures Capital expenditures (CAPX) divided by total assets (AT). 
Coverage ratio Interest coverage ratio, defined as operating income after 

depreciation (OIADP) plus interest expense (XINT) scaled by 
interest expense. Following Blume, Lim, and MacKinlay (1998), 
the maximum value of the ratio is truncated at 100, and its negative 
values are set to zero. Four indicator variables are then identified 
based on the ratio’s boundaries at 5, 10, and 20. 

Dividend indicator Indicator variable, equal to 1 if common dividends (DVC) is 
greater than zero, and 0 otherwise. 

Payout restrictions Indicator variable, equal to 1 if the firm is incorporated in a state 
with restrictions on payouts during insolvency, and 0 otherwise. 

Probability of default Probability that a firm will default on its obligations over the next 
12 months. The measure is constructed on a forward intensity 
function, whose inputs include the state of the economy (macro-
financial risk factors) and the vulnerability of individual obligors 
(firm-specific attributes). 
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Variable Description 
Volatility Standard deviation of daily stock returns (RET) from CRSP re-

estimated in each month based on the previous 252 trading days’ 
data. 
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Figure 1 
Characteristic-adjusted secondary market credit spreads (2007–2019) for high- and low-E&S firms 

To construct this figure, we partition our sample firms into two groups based on their E&S index at the end of 2006. We 
then estimate a panel regression of credit spreads as a function of all the control variables (including the governance pillar 
score) as well as separate monthly time dummies for high- and low-E&S firms. The figure presents the plot of these 
monthly dummies over time. The period of August 2008–March 2009 (shaded area) coincides with the crisis of trust 
described in Sapienza and Zingales (2012) and Lins et al. (2017). 
 

 
 
 
 

  

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

7

C
ha

ra
ct

er
is

tic
-a

dj
us

te
d 

cr
ed

it 
sp

re
ad

 (%
)

Month-year

High E&S Low E&S

Electronic copy available at: https://ssrn.com/abstract=2978794



44 
 

Table 1: Sample of secondary market bond trades 
Panel A describes the sample selection process for our secondary market credit spreads analysis of 5,631 publicly traded 
bonds for 808 U.S. domiciled and incorporated firms that are at the intersection of the Mergent FISD, Enhanced Historic 
TRACE, Refinitiv ESG, and Compustat/CRSP databases. The selection is restricted to corporate debentures and corporate 
medium-term notes. All perpetual, foreign currency, preferred, exchangeable, puttable, convertible, private placement 
(Rule 144A), Yankee, and Canadian bonds are excluded from the sample. Panel B reports our sample distribution across 
Fama-French 12 industries.  

Panel A: Sample selection   
 Bonds Issuers 
Intersection of Mergent FISD, Enhanced Historic TRACE, and Refinitiv ESG 11,496 1,339 
Remove bonds with non-standard features from Mergent FISD 6,768 932 
Remove bonds with missing spreads from Enhanced Historic TRACE 6,329 920 
Full sample (January 2006 – September 2019) with time-variant E&S scores 5,631 808 

 
Panel B: Industry composition   
Industry Bonds Issuers 
Consumer non-durables 423 51 
Consumer durables 82 16 
Manufacturing 505 99 
Oil, gas, and coal extraction and products 367 67 
Chemicals and allied products 206 32 
Business equipment 582 87 
Telephone and television transmission 244 20 
Utilities 319 48 
Wholesale, retail, and some services 543 67 
Healthcare, medical equipment, and drugs 435 44 
Finance 1,298 189 
Other 627 88 
 5,631 808 
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Table 2: Summary statistics 
Panel A presents the characteristics of the 5,631 bonds in our sample that remain unchanged over the life of the bond. 
Each bond is counted as one observation. Panel B contains monthly data on credit spreads and other characteristics that 
could potentially change on a monthly basis. Each bond-month is counted as one observation. Panel C contains annual 
data on firm characteristics where each firm-year is counted as one observation (with the exception of probability of 
default and volatility, which are computed monthly) and each firm-bond-month represents one observation. The sample 
comprises corporate debentures and corporate medium-term notes with a time-to-maturity of over one month and less 
than 30 years. Detailed definitions of the variables are presented in the Appendix. 

 N Mean SD 25th pcntl 50th pcntl 75th pcntl 
Panel A: Bond contract attributes 
Amount (USD bn) 5,631 0.711 0.635 0.300 0.500 0.896 
Coupon 5,631 4.695 1.968 3.250 4.500 6.000 
Panel B: Bond secondary market features (monthly) 
Credit spread (%) 296,018 1.789 5.450 0.681 1.136 1.982 
Illiquidity 273,285 0.007 0.015 0.001 0.003 0.007 
Duration 293,771 4.711 2.929 2.587 4.377 6.386 
Time-to-maturity (months) 296,018 117.976 66.659 78 120 121 
Credit rating 295,500 8.188 2.950 6 8 10 
Panel C: Firm characteristics (monthly and annual) 
E&S index 6,585 40.225 24.194 18.755 36.365 60.360 
Environmental score 6,585 33.678 29.465 3.620 29.450 59.320 
Social score 6,585 46.773 22.361 28.790 44.730 63.830 
Governance score 6,585 56.302 21.612 40.510 58.710 73.640 
Market equity (USD bn)  6,522 25.384 53.286 3.889 9.115 22.528 
Profitability 6,344 0.208 1.170 0.120 0.194 0.315 
Inverse leverage 6,515 0.105 6.269 0.004 0.008 0.013 
Coverage 1 6,528 4.340 1.252 4.183 5 5 
Coverage 2 6,528 2.685 2.256 0 3.058 5 
Coverage 3 6,528 2.681 3.972 0 0 5.269 
Coverage 4 6,528 7.287 21.343 0 0 0 
Probability of default 282,087 0.003 0.019 0.000 0.000 0.001 
Volatility 286,426 0.018 0.012 0.012 0.015 0.020 
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Table 3: E&S performance and bond pricing in the secondary market 
This table reports the baseline results from regression models of secondary market credit spreads as a function of E&S 
performance and bond- and firm-level control variables. Detailed definitions of the variables are presented in the 
Appendix. Numbers reported in parentheses are heteroscedasticity-robust standard errors based on two-dimensional 
clustering at the firm- and month-level (significance at the 10, 5, and 1 percent level is indicated by *, **, and ***, 
respectively). 

 Credit spread 
      (1)   (2)   (3)   (4)   (5) 

 E&S index -0.010*** -0.005* 0.001 0.001 0.001 
   (0.004) (0.003) (0.002) (0.002) (0.002) 
 Illiquidity  21.808*** 11.691*** 11.695*** 11.695*** 
    (3.998) (3.711) (3.892) (3.893) 
 Duration  0.059*** 0.043*** 0.047*** 0.047*** 
    (0.013) (0.012) (0.012) (0.012) 
 Probability of default  73.049*** 65.556*** 63.223*** 63.221*** 
    (11.193) (11.433) (12.757) (12.754) 
 Credit rating  0.394*** 0.439*** 0.417*** 0.417*** 
    (0.054) (0.054) (0.059) (0.059) 
 Offering amount  -0.004 0.040 0.028 0.028 
    (0.029) (0.025) (0.024) (0.024) 
 Time-to-maturity  -0.001* 0.001*** 0.001** 0.001** 
    (0.001) (0.001) (0.001) (0.001) 
 Coupon  0.138*** 0.007 0.009 0.009 
    (0.018) (0.018) (0.017) (0.017) 
 Market equity    0.002** 0.002** 
      (0.001) (0.762) 
 Profitability    -0.062** -0.062** 
      (0.029) (0.029) 
 Inverse leverage    -0.002*** -0.002*** 
      (0.001) (0.001) 
 Coverage 1    -0.045 -0.044 
      (0.039) (0.039) 
 Coverage 2    0.003 0.003 
      (0.018) (0.018) 
 Coverage 3    0.003 0.003 
      (0.007) (0.007) 
 Coverage 4    -0.002 -0.002 
      (0.001) (0.001) 
 Ln(Volatility)    0.513*** 0.513*** 
      (0.188) (0.188) 
 Governance score     0.001 
     (0.002) 
 Firm fixed effects Yes Yes Yes Yes Yes 
 Time fixed effects No  No  Yes  Yes  Yes 
 R-squared 0.120 0.554 0.612 0.615 0.615 
 Observations 296,016 257,873 257,873 249,095 249,095 
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Table 4: E&S performance and bond pricing in the secondary market during the financial crisis 
This table presents the results from regressions of secondary market credit spreads as a function of E&S performance and 
time-period interactions with control variables. The E&S index is measured at the end of 2006. Panel A reports regression 
estimates of credit spreads on the E&S index during the crisis and post-crisis periods. Crisis (Post-crisis) is an indicator 
variable that captures the time period from August 2008 to March 2009 (April 2009 to September 2019). In Panels B, C, 
and D, we report the estimation results for nonfinancial firms, financial firms, and financial firms excluding TARP 
beneficiaries. Panel E reports the results for the E&S index and time period interactions using the environmental and 
social pillar scores. In Panel F, we re-estimate the models but report separate results on the role of the E&S index during 
the credit crunch. In this panel, Crunch is an indicator variable that represents the time period from July 2007 to July 
2008. Detailed definitions of the variables are presented in the Appendix. Numbers reported in parentheses are 
heteroscedasticity-robust standard errors based on two-dimensional clustering at the firm- and month-level (significance 
at the 10, 5, and 1 percent level is indicated by *, **, and ***, respectively). 

Panel A: E&S performance and credit spreads during the financial crisis 
 Credit spread 
      (1)   (2)   (3)   (4) 

 Crisis × E&S index -0.048*** -0.053*** -0.048*** -0.049*** 
   (0.013) (0.013) (0.013) (0.014) 
 Post-crisis × E&S index -0.007 -0.006* -0.005 -0.004 
   (0.005) (0.003) (0.004) (0.004) 
 Illiquidity  7.27*** 6.538*** 6.414*** 
    (1.353) (1.310) (1.298) 
 Duration  0.047*** 0.055*** 0.056*** 
    (0.011) (0.010) (0.010) 
 Probability of default  41.327*** 39.654*** 46.028*** 
    (9.902) (9.412) (9.483) 
 Credit rating  0.418*** 0.381*** 0.378*** 
    (0.053) (0.057) (0.058) 
 Offering amount  0.052** 0.035 0.033 
    (0.026) (0.024) (0.023) 
 Time-to-maturity  0.001*** 0.001** 0.001** 
    (0.001) (0.001) (0.001) 
 Coupon  0.006 0.009 0.012 
    (0.018) (0.016) (0.016) 
 Market equity   0.002** 0.002** 
     (0.001) (0.810) 
 Profitability   -0.099*** -0.089*** 
     (0.017) (0.019) 
 Inverse leverage   -0.002*** -0.002*** 
     (0.001) (0.001) 
 Coverage 1   -0.073** -0.069* 
     (0.037) (0.036) 
 Coverage 2   0.006 0.002 
     (0.021) (0.020) 
 Coverage 3   0.000 0.001 
     (0.007) (0.007) 
 Coverage 4   -0.002 -0.002 
     (0.001) (0.001) 
 Ln(Volatility)   0.783*** 0.702*** 
     (0.216) (0.197) 
 Governance score    0.001 
    (0.002) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.041*** 
(0.000) 

-0.047*** 
(0.000) 

-0.043*** 
(0.000) 

-0.045*** 
(0.000) 

 Firm fixed effects Yes Yes Yes Yes 
 Time fixed effects Yes  Yes  Yes Yes 
 R-squared 0.122 0.599 0.621 0.631 
 Observations 233,835 204,307 198,817 198,077 
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Table 4 (Continued) 
 

Panel B: E&S performance and credit spreads during the financial crisis – Nonfinancial firms 
 Credit spread 
      (1)   (2)   (3)   (4) 

 Crisis × E&S index -0.038*** -0.031*** -0.030*** -0.031*** 
   (0.012) (0.010) (0.010) (0.010) 
 Post-crisis × E&S index -0.001 -0.002 -0.001 -0.001 
   (0.003) (0.003) (0.003) (0.003) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.037*** 
(0.000) 

-0.029*** 
(0.000) 

-0.029*** 
(0.000) 

-0.030*** 
(0.000) 

 Bond controls No Yes Yes Yes 
 Firm controls No No Yes Yes 
 Governance control No No No Yes 
 Firm fixed effects Yes Yes Yes Yes 
 Time fixed effects Yes  Yes  Yes Yes 
 R-squared 0.111 0.717 0.722 0.722 
 Observations 180,550 158,163 156,226 155,610 

 
Panel C: E&S performance and credit spreads during the financial crisis – Financial firms 

 Credit spread 
      (1)   (2)   (3)   (4) 

 Crisis × E&S index -0.125*** -0.124*** -0.093** -0.101** 
   (0.047) (0.039) (0.043) (0.045) 
 Post-crisis × E&S index -0.039** -0.030*** -0.036** -0.033* 
   (0.019) (0.011) (0.017) (0.017) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.086*** 
(0.010) 

-0.094*** 
(0.010) 

-0.057 
(0.150) 

-0.068 
(0.105) 

 Bond controls No Yes Yes Yes 
 Firm controls No No Yes Yes 
 Governance control No No No Yes 
 Firm fixed effects Yes Yes Yes Yes 
 Time fixed effects Yes  Yes  Yes Yes 
 R-squared 0.165 0.513 0.536 0.542 
 Observations 53,285 46,144 42,591 42,467 

 
Panel D: E&S performance and credit spreads during the financial crisis – Financial firms excluding TARP 
beneficiaries 

 Credit spread 
      (1)   (2)   (3)   (4) 

 Crisis × E&S index -0.169** -0.196*** -0.169** -0.178*** 
   (0.077) (0.066) (0.069) (0.055) 
 Post-crisis × E&S index -0.078** -0.055*** -0.086*** -0.081*** 
   (0.036) (0.021) (0.029) (0.029) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.091 
(0.140) 

-0.141** 
(0.040) 

-0.083 
(0.210) 

-0.097* 
(0.078) 

 Bond controls No Yes Yes Yes 
 Firm controls No No Yes Yes 
 Governance control No No No Yes 
 Firm fixed effects Yes Yes Yes Yes 
 Time fixed effects Yes  Yes  Yes Yes 
 R-squared 0.167 0.506 0.529 0.547 
 Observations 31,563 26,701 23,251 23,153 
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Table 4 (Continued) 
 

Panel E: E&S performance and credit spreads during the financial crisis – Environmental and social scores 
 Credit spread 
      (1)   (2)   (3)   (4) 

 Crisis × Environmental score -0.064** -0.034*** -0.019** -0.019** 
   (0.029) (0.010) (0.008) (0.008) 
 Post-crisis × Environmental score -0.007 -0.003 0.001 0.001 
 (0.007) (0.003) (0.003) (0.003) 
 Crisis × Social score 0.023 -0.017 -0.030** -0.031** 
   (0.034) (0.016) (0.014) (0.014) 
 Post-crisis × Social score 0.001 -0.002 -0.006 -0.004 
 (0.007) (0.004) (0.005) (0.005) 
(Crisis – Post-crisis)×Environmental score 
(p-value) 

-0.057** 
(0.016) 

-0.031*** 
(0.000) 

-0.020*** 
(0.005) 

-0.020*** 
(0.010) 

(Crisis – Post-crisis)×Social score 
(p-value) 

0.022 
(0.439) 

-0.015 
(0.288) 

-0.024** 
(0.049) 

-0.027** 
(0.024) 

 Bond controls No Yes Yes Yes 
 Firm controls No No Yes Yes 
 Governance control No No No Yes 
 Firm fixed effects Yes Yes Yes Yes 
 Time fixed effects Yes  Yes  Yes Yes 
 R-squared 0.123 0.600 0.621 0.631 
 Observations 233,835 204,307 198,817 198,077 

 
Panel F: E&S performance and credit spreads during the credit crunch and financial crisis 

 Credit spread 
      (1)   (2)   (3)   (4) 

 Crunch × E&S index -0.011** -0.007 -0.011** -0.013*** 
   (0.005) (0.006) (0.005) (0.005) 
 Crisis × E&S index -0.052*** -0.055*** -0.053*** -0.054*** 
   (0.014) (0.014) (0.014) (0.015) 
 Post-crisis × E&S index -0.011* -0.009** -0.010** -0.010** 
   (0.006) (0.004) (0.004) (0.004) 
(Crisis – Crunch)×E&S index 
(p-value) 

-0.041*** 
(0.000) 

-0.048*** 
(0.000) 

-0.042*** 
(0.000) 

-0.041*** 
(0.000) 

(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.041*** 
(0.000) 

-0.046*** 
(0.000) 

-0.043*** 
(0.000) 

-0.044*** 
(0.000) 

(Crunch – Post-crisis)×E&S index 
(p-value) 

0.000 
(0.979) 

0.002 
(0.731) 

-0.001 
(0.882) 

-0.003 
(0.544) 

 Bond controls No Yes Yes Yes 
 Firm controls No No Yes Yes 
 Governance control No No No Yes 
 Firm fixed effects Yes Yes Yes Yes 
 Time fixed effects Yes  Yes  Yes Yes 
 R-squared 0.122 0.600 0.622 0.631 
 Observations 233,835 204,307 198,817 198,077 
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Table 5: E&S performance and credit spreads: subsample analysis 
This table presents regressions of secondary market credit spreads as a function of E&S performance and time-period interactions with control variables, estimated for various 
subsamples. The subsamples in Panel A are based on proxies for asset substitution and diversion: firms with high and low probability of default, firms with tangibility below and 
above the median, and firms incorporated in states with and without restrictions on payouts during insolvency. The subsamples in Panel B are based on proxies for the salience of 
E&S performance: firms with and without an ESG report and with and without a ESG committee. The E&S index and variables used to split the sample are measured at the end 
of 2006. Crisis (Post-crisis) is an indicator variable that captures the time period from August 2008 to March 2009 (April 2009 to September 2019). Detailed definitions of the 
variables are presented in the Appendix. Numbers reported in parentheses are heteroscedasticity-robust standard errors based on two-dimensional clustering at the firm- and 
month-level (significance at the 10, 5, and 1 percent level is indicated by *, **, and ***, respectively).  

Panel A: Asset substitution and diversion 
 Probability of default Tangibility Payout restrictions Agency costs of debt 
 High Low Low High No Yes High Low 
 Credit spread Credit spread Credit spread Credit spread 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 Crisis × E&S index -0.049*** -0.009*** -0.066*** -0.019* -0.056*** -0.036*** -0.056*** -0.029*** 
   (0.017) (0.002) (0.022) (0.011) (0.020) (0.009) (0.017) (0.011) 
 Post-crisis × E&S index -0.009 -0.001 -0.005 -0.001 -0.008 -0.003 -0.007 -0.001 
   (0.007) (0.001) (0.009) (0.004) (0.006) (0.004) (0.005) (0.005) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.040*** 
(0.004) 

-0.008*** 
(0.000) 

-0.061*** 
(0.000) 

-0.018** 
(0.023) 

-0.048*** 
(0.007) 

-0.033** 
(0.000) 

-0.049*** 
(0.001) 

-0.028*** 
(0.000) 

 Models (1) and (2) Models (3) and (4) Models (5) and (6) Models (7) and (8) 
Difference in (Crisis × E&S index) 
(p-value) 

-0.040** 
(0.015) 

-0.047** 
(0.046) 

-0.020 
(0.310) 

-0.027* 
(0.091) 

Difference in (Post-crisis × E&S index) 
(p-value) 

-0.008 
(0.231) 

-0.004 
(0.643) 

-0.005 
(0.409) 

-0.006 
(0.395) 

Bond controls Yes Yes Yes Yes Yes Yes Yes Yes 
Firm controls  Yes Yes Yes Yes Yes Yes Yes Yes 
Governance control Yes Yes Yes Yes Yes Yes Yes Yes 
Firm fixed effects  Yes Yes Yes Yes Yes Yes Yes Yes 
Time fixed effects  Yes Yes Yes Yes Yes Yes Yes Yes 
R-squared  0.613 0.783 0.618 0.750 0.617 0.697 0.631 0.647 
Observations 99,344 98,676 96,551 93,980 129,875 68,202 157,775 40,302 

 
 
 

Electronic copy available at: https://ssrn.com/abstract=2978794



51 
 

Table 5 (Continued) 
 

Panel B: Salience of E&S performance during the financial crisis: ESG report and ESG committee 
 ESG Report ESG Committee ESG Report/Committee 
 Yes No Yes No Yes No 
 Credit spread Credit spread Credit spread 
 (1) (2) (3) (4) (5) (6) 
 Crisis × E&S index -0.031*** 0.063 -0.025** -0.037*** -0.031*** 0.085 
   (0.009) (0.050) (0.012) (0.013) (0.009) (0.059) 
 Post-crisis × E&S index -0.001 -0.003 -0.004 -0.001 -0.001 -0.002 
   (0.003) (0.016) (0.003) (0.006) (0.003) (0.019) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.030*** 
(0.000) 

0.066 
(0.125) 

-0.021** 
(0.050) 

-0.036*** 
(0.000) 

-0.030*** 
(0.000) 

0.087* 
(0.082) 

 Models (1) and (2) Models (3) and (4) Models (5) and (6) 
Difference in (Crisis × E&S index) 
(p-value) 

-0.094* 
(0.066) 

0.012 
(0.451) 

-0.116** 
(0.049) 

Difference in (Post-crisis × E&S index) 
(p-value) 

0.002 
(0.908) 

-0.003 
(0.619) 

0.001 
(0.945) 

 Bond controls Yes Yes Yes Yes Yes Yes 
 Firm controls Yes Yes Yes Yes Yes Yes 
 Governance control Yes Yes Yes Yes Yes Yes 
 Firm fixed effects Yes Yes Yes Yes Yes Yes 
 Time fixed effects Yes Yes Yes Yes Yes Yes 
 R-squared 0.717 0.642 0.664 0.691 0.716 0.644 
 Observations 155,413 39,651 56,127 138,174 158,025 37,039 
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Table 6: E&S performance, credit spreads, and stock returns during the financial crisis 
This table presents the results from a regression of secondary market credit spreads as a function of the pre-crisis E&S 
performance, E&S performance and time-period interactions, contemporaneous stock returns, and stock return and 
time-period interactions. The E&S index is measured at the end of 2006. Crisis (Post-crisis) is an indicator variable 
that captures the time period from August 2008 to March 2009 (April 2009 to September 2019). Detailed definitions 
of all other variables are presented in the Appendix. Numbers reported in parentheses are heteroscedasticity-robust 
standard errors based on two-dimensional clustering at the firm- and month-level (significance at the 10, 5, and 1 
percent level is indicated by *, **, and ***, respectively). 

 Credit spread 
      (1)   (2) 

 Crisis × E&S index -0.049*** -0.049*** 
   (0.014) (0.013) 
 Post-crisis × E&S index -0.004 -0.004 
   (0.004) (0.004) 
 Stock returns 0.939** 0.614 
   (0.372) (0.966) 
 Stock returns × Crisis  1.649 
    (1.447) 
 Stock returns × Post-crisis  0.124 
    (1.128) 
(Crisis – Post-crisis)×E&S index 
(p-value) 

-0.045*** 
(0.000) 

-0.045*** 
(0.000) 

 Bond controls Yes Yes 
 Firm controls Yes Yes 
 Governance control Yes Yes 
 Firm fixed effects Yes Yes 
 Time fixed effects Yes Yes 
 R-squared 0.631 0.632 
 Observations 198,056 198,056 
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Table 7: E&S performance, credit spreads, and loss of trust at the industry level 
This table presents regressions of secondary market bond credit spreads as a function of E&S performance and time-
period interactions with control variables, estimated for two industry-specific shocks to trust. Panel A reports the 
estimation results for the BP Deepwater Horizon oil spill. In this Panel, the E&S index is measured at the end of 2009. 
Loss of trust is an indicator variable that captures the time period from April 2010 to December 2011. Panel B examines 
the Wells Fargo cross-selling scandal. In this Panel, the E&S index is measured at the end of 2013. Loss of trust is an 
indicator variable that captures the time period from January 2016 until September 2019. Detailed definitions of all 
other variables are presented in the Appendix. Numbers reported in parentheses are heteroscedasticity-robust standard 
errors based on two-dimensional clustering at the firm- and month-level (significance at the 10, 5, and 1 percent level 
is indicated by *, **, and ***, respectively). 

Panel A: BP Deepwater Horizon oil spill  
 Credit spread 
      (1)   (2)   (3) 

 Loss of trust × E&S index -0.015** -0.010** -0.012*** 
   (0.007) (0.005) (0.004) 
 Bond controls  Yes Yes Yes 
 Firm controls No Yes Yes 
 Governance control No No Yes 
 Firm fixed effects Yes Yes Yes 
 Time fixed effects  Yes  Yes Yes 
 R-squared 0.744 0.730 0.729 
 Observations 12,630 12,507 12,484 

 
Panel B: Wells Fargo cross-selling scandal 

 Credit spread 
      (1)   (2)   (3) 

 Loss of trust × E&S index -0.006** -0.006** -0.007** 
   (0.002) (0.003) (0.003) 
 Bond controls  Yes Yes Yes 
 Firm controls No Yes Yes 
 Governance control No No Yes 
 Firm fixed effects Yes Yes Yes 
 Time fixed effects  Yes  Yes Yes 
 R-squared 0.814 0.818 0.818 
 Observations 25,927 22,773 22,677 
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Table 8: Summary statistics on primary market bond originations 
Panel A reports the main attributes of 3,606 bonds issued from January 2007 to September 2019 by 404 U.S. domiciled 
and incorporated nonfinancial firms that are at the intersection of the Mergent FISD, Refinitiv ESG, CRSP, and 
Compustat databases. Each bond is counted as one observation. The selection of bond issues is restricted to corporate 
debentures and corporate medium-term notes. All perpetual, foreign currency, preferred, exchangeable, puttable, 
convertible, private placement (Rule 144A), Yankee, and Canadian bonds are excluded from the sample. Panel B 
presents annual data on firm characteristics, where each firm-year is counted as one observation. All variables are 
defined in the Appendix. 

   N Mean SD 25th pcntl 50th pcntl 75th pcntl 
Panel A: Bond contract attributes 
 Issue 3,599 3.424 4.123 0.792 2.075 4.564 
 Amount (USD bn) 3,606 0.834 0.698 0.400 0.600 1.000 
 Coupon 3,606 4.077 1.896 2.750 3.750 5.250 
 At-issue credit spread 3,208 1.611 1.351 0.811 1.225 1.889 
Time-to-maturity (months) 3,606 99.724 57.201 60 111 120 
Credit rating 3,382 7.751 2.758 6 8 9 
Panel B: Firm characteristics 
 E&S index 3,606 33.159 22.091 14.425 28.290 47.370 
 Market equity (USD bn) 3,591 69.677 101.795 11.421 27.311 90.123 
 Book-to-market 3,591 0.457 0.466 0.221 0.364 0.586 
 Profitability 3,553 0.259 0.227 0.141 0.240 0.347 
 Debt-to-capitalization 3,591 0.271 0.211 0.118 0.202 0.371 
 Cash holdings 3,599 0.117 0.119 0.032 0.076 0.168 
 Tangibility 3,489 0.256 0.249 0.056 0.157 0.399 
 Capital expenditures 3,599 0.041 0.045 0.011 0.029 0.055 
 Dividend indicator 3,599 0.868 0.339 1 1 1 
 Investment-grade indicator 3,606 0.831 0.375 1 1 1 
 Coverage 1 3,599 4.588 0.995 5 5 5 
 Coverage 2 3,599 3.171 2.183 0.318 5 5 
 Coverage 3 3,599 3.516 4.258 0 0.480 9.262 
 Coverage 4 3,599 8.779 22.728 0 0 0 
 Probability of default 3,474 0.002 0.006 0.001 0.001 0.001 
 Volatility 3,513 0.017 0.014 0.012 0.015 0.019 
 Governance score 3,585 65.221 19.969 51.860 69.230 81 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electronic copy available at: https://ssrn.com/abstract=2978794



55 
 

Table 9: E&S performance and primary market bond originations during the financial crisis 
This table reports the results from regressions of the relative size of bond issues as a function of E&S performance and time-
period interactions with control variables. The models are estimated from January 2007 to September 2019 for the full sample 
and for nonfinancial and financial firms. The E&S index is measured at the end of 2006. Issue is the dependent variable of 
interest and is defined as total offering amount scaled by total assets. Crisis (Post-crisis) is an indicator variable that captures 
the time period from August 2008 to March 2009 (April 2009 to September 2019). Definitions of all other variables are 
presented in the Appendix. Numbers reported in parentheses are the values of heteroscedasticity-robust standard errors based 
on two-dimensional clustering at the industry- and quarter-level (significance at the 10, 5, and 1 percent level is indicated by 
*, **, and ***, respectively). 

 Issue 
 Full sample Nonfinancial firms Financial firms 
      (1)   (2) (3) (4) (5) (6) 

 Crisis × E&S index 0.021*** 0.015*** 0.021*** 0.018*** 0.033 -0.034 
   (0.006) (0.005) (0.005) (0.005) (0.025) (0.085) 
 Post-crisis × E&S index 0.008 -0.001 0.003 -0.003 0.031 0.003 
   (0.008) (0.007) (0.008) (0.008) (0.026) (0.006) 
 Market equity  -0.003*  -0.004  -0.001 
    (0.002)  (0.002)  (0.001) 
 Book-to-market  -0.411  -0.939  -0.104 
    (0.381)  (0.792)  (0.166) 
 Profitability  -0.550  1.421  -0.256 
    (0.466)  (2.616)  (0.194) 
 Debt-to-capitalization  -5.621***  -6.519***  -2.288** 
    (1.553)  (1.752)  (0.870) 
 Cash holdings  3.586***  4.683***  -1.104 
    (1.314)  (1.483)  (1.201) 
 Tangibility  5.701**  6.088**  4.061 
    (2.407)  (2.606)  (4.788) 
 Capital expenditures  -3.713  -7.028  22.325 
    (7.077)  (8.151)  (30.080) 
 Dividend indicator  -0.494  -0.431  -1.227** 
    (0.495)  (0.515)  (0.513) 
 Investment-grade indicator  -0.885***  -1.167***  -0.250 
    (0.329)  (0.430)  (0.227) 
 Governance score  0.004  -0.004  -0.002 
  (0.007)  (0.008)  (0.004) 
 (Crisis – Post-crisis)×E&S index 
 (p-value) 

0.013 
(0.183) 

0.014** 
(0.040) 

0.018* 
(0.071) 

0.021** 
(0.050) 

0.002 
(0.929) 

-0.037 
(0.655) 

 Firm fixed effects Yes Yes Yes Yes Yes Yes 
 Time fixed effects Yes Yes Yes Yes Yes Yes 
 R-squared 0.682 0.695 0.656 0.675 0.791 0.856 
 Observations 3,553 3,412 2,812 2,801 741 611 
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Table 10: E&S performance and primary market bond origination terms during the financial crisis  
This table presents the results of regressions of at-issue credit spreads and maturity as a function of E&S performance and 
time-period interactions with control variables. The models are estimated from January 2007 to September 2019 for the full 
sample and for nonfinancial and financial firms. The E&S index is measured at the end of 2006. Panel A reports regressions 
of at-issue credit spreads, and Panel B reports regressions of time-to-maturity in months. Crisis (Post-crisis) is an indicator 
variable that captures the time period from August 2008 to March 2009 (April 2009 to September 2019). All other variables 
are defined in the Appendix. Numbers reported in parentheses are the values of heteroscedasticity-robust standard errors 
based on two-dimensional clustering at the industry- and quarter-level (significance at the 10, 5, and 1 percent level is 
indicated by *, **, and ***, respectively). 

Panel A: E&S performance and at-issue credit spreads during the financial crisis 
 At-issue credit spread 
 Full sample Nonfinancial firms Financial firms 
      (1)   (2) (3) (4) (5) (6) 

 Crisis × E&S index -0.012*** -0.012*** -0.013*** -0.013*** -0.006 -0.006 
   (0.002) (0.002) (0.003) (0.003) (0.005) (0.006) 
 Post-crisis × E&S index 0.002 0.002 0.002 0.002 -0.001 0.001 
   (0.001) (0.001) (0.001) (0.001) (0.002) (0.002) 
 (Crisis – Post-crisis)× E&S index 
 (p-value) 

-0.014*** 
(0.000) 

-0.014*** 
(0.000) 

-0.015*** 
(0.000) 

-0.015 
(0.000) 

-0.005 
(0.309) 

-0.007 
(0.329) 

 Bond controls Yes Yes Yes Yes Yes Yes 
 Firm controls Yes Yes Yes Yes Yes Yes 
 Governance control No Yes No Yes No Yes 
 Firm fixed effects Yes Yes Yes Yes Yes Yes 
 Time fixed effects Yes Yes Yes Yes Yes Yes 
 R-squared 0.943 0.943 0.948 0.948 0.940 0.941 
 Observations 2,767 2,762 2,220 2,216 547 546 

 
Panel B: E&S performance and time-to-maturity during the financial crisis 

 Time-to-maturity 
 Full sample Nonfinancial firms Financial firms 
      (1)   (2) (3) (4) (5) (6) 

 Crisis × E&S index 0.769*** 0.769*** 0.768*** 0.773*** -0.602 -0.707 
   (0.153) (0.153) (0.164) (0.164) (0.761) (0.744) 
 Post-crisis × E&S index -0.017 -0.019 0.052 0.046 -0.568 -0.568 
   (0.147) (0.145) (0.139) (0.138) (0.516) (0.482) 
 (Crisis – Post-crisis)× E&S index 
 (p-value) 

0.786*** 
(0.000) 

0.788*** 
(0.000) 

0.716*** 
(0.003) 

0.727*** 
(0.003) 

-0.034 
(0.968) 

-0.139 
(0.862) 

 Bond controls Yes Yes Yes Yes Yes Yes 
 Firm controls Yes Yes Yes Yes Yes Yes 
 Governance control No Yes No Yes No Yes 
 Firm fixed effects Yes Yes Yes Yes Yes Yes 
 Time fixed effects Yes Yes Yes Yes Yes Yes 
 R-squared 0.437 0.436 0.451 0.451 0.467 0.469 
 Observations 3,115 3,108 2,539 2,533 576 575 
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Table 11: Change in E&S performance over time 
This table presents results of a panel regressions of the E&S index over the period 2007–2019 as a function of an 
indicator variable, Low E&S index, set equal to one if the firm is in the bottom two terciles of the E&S index at the end 
of 2006, a dummy variable set equal to one if the firm accesses the primary market the following year (Issuet+1), yearly 
time fixed effects, interaction terms between the time fixed effects and the Low E&S index indicator, and an interaction 
term between the Issuet+1 indicator and the Low E&S index indicator. Numbers reported in parentheses are the values 
of heteroscedasticity-robust standard errors clustered at the firm level (significance at the 10, 5, and 1 percent level is 
indicated by *, **, and ***, respectively). 

 E&S index 
 (1) (2) 

Low E&S index -33.030*** 
(1.811) 

-33.704*** 
(1.846) 

Low E&S index ×  2008 3.486** 
(1.711) 

3.275* 
(1.719) 

Low E&S index ×  2009 3.700** 
(1.887) 

3.736** 
(1.937) 

Low E&S index ×  2010 3.885* 
(2.032) 

3.521* 
(2.114) 

Low E&S index ×  2011 4.466** 
(2.176) 

3.889* 
(2.192) 

Low E&S index ×  2012 6.322*** 
(2.229) 

6.195*** 
(2.256) 

Low E&S index ×  2013 5.959*** 
(2.227) 

5.064** 
(2.299) 

Low E&S index ×  2014 6.817*** 
(2.236) 

6.522*** 
(2.275) 

Low E&S index ×  2015 7.361*** 
(2.204) 

7.071*** 
(2.251) 

Low E&S index ×  2016 8.323*** 
(2.202) 

7.959*** 
(2.230) 

Low E&S index ×  2017 9.912*** 
(2.188) 

9.686*** 
(2.237) 

Low E&S index ×  2018 10.222*** 
(2.289) 

9.494*** 
(2.320) 

Low E&S index ×  2019 10.887*** 
(2.315) 

10.467*** 
(2.333) 

Issue t+1  1.301 
(1.208) 

Low E&S index × Issuet+1  3.333*** 
(1.655) 

Time fixed effects Yes Yes 
R-squared 0.419 0.425 
Observations 4,255 4,255 
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